1 



SEQUENCE LISTING 

<110> Yuqui, Jiang 

Dilljn, Davin C. 
Mitcham, Jennifer L. 
:':u, Jiang rhun 
Harli'cker, Sus^n L. 

<12:")> C;)MPijSITI(jNS FOR THE TREATMENT AND 

DrA-3N':)SIS OF B.REAST CANCER ANO METHODS FOR THEIR USE 



<13:J> 2 10121. 470C5 

<14 .!> US 

<i4;.> :.::ioo-04-i7 

< 1 6 > 4 '7 5 

<17.i> r:ustSE;i fC'T Windows Version 3.0 

< 2 1 1 > 2 1 
<21^> -JNA 

<21^.> H'jrTio sapien 



<4o:-> : 

caatga'Jiigr ^jat^tccat cgacagrctg ^ttcatattt agi^tattgtt cgtattgcct bO 

t ::rgtc a-T guioagtcat. arctcaagtt ::aaacg:: ::ac aa ::'::tgagaa gcggtgggct ll'iO 

aagataggtv a :::gr aaa c::^cccztz2 atatt::::^gt acgcaattac aattcagttt IHO 

ctgtgaratv t r^.: *; t ar acc a::cggaggaa aaatgagsta tt::::ctgatt tattctacta 240 

t aaca::t'::ta ::aragag::ta tggtgagtgc raac::a-::atc g 281 



1 .:> 2 
<2 11> -jO 
< _ 1 _ > I'NA 
<21'> HC'iTiiD sapien 



<4 0 ' > 2 

g aggtC'::r. g'7 gct.aacctaa tggtttatra ttggtggaga gaaagarctg gaaata::ttg ri!' 

aggttatva'-.' atactagatt agcttctaat gtgaac::art tc^cttcraa cag^garaaa 12i;i 

ttatta::*^ • rgaagttaa::: tgtt::c::t^g gtcgtga^iac ac'a cgat t aa::aaa::a^a 1 - i: 

ctgttgt<i:* ::t*:*:ccagt.:: 1 1 gt 1 1 gg-:;t aLgcca::cac ag': caticccc: agggtc::ata 2^;!j 

ca^.act a'-.g* cti':aac:tgta ttatttgcii'a tttttggcat tagaatgctt cgggaaggct ."^(J(J 



<21'.-> 3 

<2i:> 3 02 

<21^> DNA 

<212> Homo sapien 



4 00^ 





-gaggta 


at tggttaag 


tctaaagaga 


ttatt attrc 


ttgat gtttg 


ctttgtatt g 


^0 




a::aaatg 


tgcagaggta 


a::a::atatgt 


gatgt =gacg 


tctct gt rtt 


tttttttgt :: 


i.:o 


tzz 


a 3a aaat 


aac tgg:: age 


aact gtatrt 


gaata aaatig 


atttcct agt 


atgattgta :: 


ImO 


aqz 


astgaat 


gaaagcggaa 


-atgttcctt 


tttgaa aggg 


agagaattga 


ccatttattg 


24'.) 


zz^ 


tgatgtt 


taag*: t ataa 


-zt^zzj^q- 


act 1 1 1 agt a 


gtgataa rt g 


ttttt aaact 


J '.) 



<2in:> 4 

<21l> 29 3 

<212~> :iNA 

<21>> Homo sap'ien 

<4 0o> 4 

tgtarcaatc ctttggcaca agaacatgta agaaccatag ttgctcttat tggttcttgc '-.n 

ccttgagatr g:.t tt cat t ■:: cgtttttga:' tgtat::tctt taggaggctg aggatggcat IJi") 

t att g::tr.aT.., gatgaccgtg gggtgaaact gactactgct ttt::a3g-::a aggatgtgga l-u 

aggatctact t:tcctcaaa tacgagataa ggcaagacaa ttctgcccat tcgagagagg 240 

gttsagsgtt g^ratcctaa tcataaatc: tg-aggatgg gtc::*:tc33a ttt 2 t^ 

<21(.i^> 5 

<211> 275 

<212> DXA 

< 2 1 ,7 > Homo 3 ap' i e n 

<40n> 5 

cgaggtttgg aatcagartt rtgtgt::cag taaaaaairt:: ctgra::tg3a gt::attgtga 

::ttgagt:agi taragartga tcccagrgaa ::ctgac::taa ttt::ttttga tctaatgaat l^o 

gtgrctg::tt accttgcctc ccttraattg ataagct::ca agtagttgirt aattttctga ImO 

::33:ttcaaa tgagttt::at t ::act t ::tt t tai'ttaatgt ttta^gtata gtac::a3taa 240 

tttcattaac c':gttctcaa gtggrttag: z^zza 

<210> ^; 

< 2 1 1 > '01 
<212> jNA 

<212> HorCiO sap'ien 



< 


4 0(.-': 


















gaggtct 


jgt 


zz rctgggt a 


tgcctggact 


gttgc 


-cagt 


gtaagat zzg 


tgcaag 


::cat 


h 0 


attgga t 


■gg^i 


5igc tt acggc 


cacc aaaaa a 


gac at 


gtca- 


ctca aaa at t 


ttgggg 


:tta 


12 0 


argcgar. 


:tq 


zz rtgttgc:: 


cacgat :cc a 


ga zao 


tgaag 


atga a at a.ag 


t ccag.a 


::aaa 


ihO 


gtaatac 


^. tt 


g rt tgta aac 


agatgt gata 


gagat 


aaagt 


tatct aacaa 


attggt 


rata 


2 4(.) 


ttctaag 
a 


.1 1 c 


:-tttggaa 


attatt ;^cc^t 


ctgat 


a c a t a 


cctaa'_:^taaa 


c a t a a c 


itta 


0 

J. 1 



<:210> 7 

<211- 701 

<212> DMA 

<21<> Home sap'ien 



<4 0ri> 7 




gtccagtttg tacacagtga ttccttatgc acrgccgaaag ggtttccgta aaaatgacat ^0 

tatatacaas tctgtacacc catccaccag agcgattctc cagct::ccag agggagttat 120 

caacttaaag caggatacct gaggtttcat gtctttagtt gccttatcat aatcccaaat 1^0 

atacatttca gggtttgttt ttgtttttaa aga::actttc ctggaaratg tgcactatgg 240 

ttaaaattaa aaacaaaagt aataaaataa aatgatcgct ggaaggactg acctccccac 300 

c 3 0 1 



<jlO> 3 

<J11> 301 

<212> DNA 

<J13> Homo sapien 



<400> 8 

ctgtcct::ac ctctgcaaag ttcagcttcr ttcccoaggt otctgrgcac tctgtrttgg t>0 

atgctctggg gagctcatgg gtggaggagt ctccarcaga gggaggctca ggggactggt 120 

tgggccaggg acgaatattt gagggataaa aattgtgtaa gagccaaaga actggtagta 1-='. 0 

gggggagaa'-j agagaggagc tgggcratgg gaaatgattt gaataa^gga gctgggaata 24 0 

tgg'^tggata t::cggtacta aaaaagggtc tttaagaacc ta-::tt::ctaa totc^rcccc 3 00 

a 3 01 



<21U> 9 

<2i:> 301 

<2 12> DNA 

< 2 I 3 > Homo 3 ap i en 



<4 0 0> 9 



gaggtctgco 


taagtagagg 


acaaagactt 






aaggagaaot 


gagcccagga 


bO 


ttggtaagt V 


t aaggcact t 


aaocttgaco 


agct 


otgtag 


gtccggagca 


t--t:ggtc-o 


120 


cggccgctt:- 


oaccaccagg 


coottctcao 


ttat 


ooacct 


caoataotgc 


cccagoatt z 


ISO 


ctttggcatc 


gcgagctgtg 


aottgacaca 


tttt 


aatgac 


aagattgaag 


tagctaccrc 


24 0 


gcaggataga 


rrtir-tgggg 


tatagggga- 


aaac 


■::aa::ag 


tg z rarcagg 


t gtcttaaca 


3 00 
3 01 



<210> 10 

<211> 30 1 

<21^> DNA 

< 2 1 > > Homo 3 ap i e n 



<4 0:i> 10 

ggcaggtc:c.;i acagtt:ttc cagttctggc cgagotttga atcgtircctt: gaagtottoc f-"u 

tcag::gtgci:, octtcartga cagtctgacc cctt::aggaa gacrgrtttg gattatttoo 120 

aagaaaantt crgoaaacgr agcactraaa ccgc^gatot gaaccactcg ct:catgggtg ihO 

gtaagcai:tq agr:ccaggag cattttgctg ccttggtcct gcaaccgcaa cacttotatg 24 0 

gttttgg:.tg gc<at::g::ata a::tttc::tcg actttaatgg agagagattg cagaggttgt 3o0 

g 3 in 



<210> 11 

<211> 301 

<212> DNA 

<213> Homo 3ap-ien 



4 



<400> 11 

aggt::tgrga cttt ra:: I'ca ggac::::agga 

tgtrtg^ara ctggaggc ::c t r::ar tarag 

cgtcragggg racag::::atg gcagcrccrt 

ggtctg::ca :: acargtgact ggacagtgtc 

:agrgct-gg tga-ag--::g tc-r-tc=tg 



?g-ag-cct- cgtgggca-t gccgg-gc::t 
aggcc::ag::g oa :: at ::g::r g g:r^ca::aaa 
c::c::cgccgt gagaaaagtg tgg^gra 
caartraaat ctctcagggi: agagt: ircgag 
:: ::aaag gc::::tg-:: :::::: zzjZ2ZZ2Z2 



^0 
1 ri 

ISO 

24 0 

^ ; ) ;j 
J 0 1. 



<:io> 1.: 
<^11> 3-n 
<::i::> dna 

<;:l.^.> H "tmo sap i en 
< 0 i.i > 1 ^ 

gaggtcrggg at:. acaggc a cgtgccacca cacctagcta 

aaggaa:r.g.:.' c ::tggggr acgc-agatt trgga^ttgg 

taagnggrgg ag jaacttca t actgaa actcctttgg 

r tcrcttcct. 1 1:: tratocc cctccttitt taaaagtcaa 

accgaagaag t g -a a -t g ggag-caccc cagtg:-agg 



atrtttgagc arggggttca 



gg::tgra-a:: 
arttggggr 
gagagcct r 
g-::rgt--a 



tgat sot rt :: 
tttgttrttc 
cg:tgactcc 
gggatataca 



1 

1 s 
24 0 

3 ^ 1 0 

3 0 



< 2 1 ;.i > 1 * 

<211> 2':- 6 

<212> d!:a 

<21?> H'.imo sapien 



<40-> I- 
tt utttggca t aaaaaaca^: 



aatgatttaa tttctaaagc acrr.a::atta ttacggcatg 



gtttgggaaa c ^I'-igtratt: a ratr:ca:at: 

aatgc::r.:igg r^rtggcrtt trctrrggaa 

aaaatgcata tg: naaaaag c::t::atcttc 

aaagaacaag ar r_caa 



aggtaat c at 
acratatttt 



g-agtgttt- 



tgatttttaa tataraaaat 



1 1 atggaaa a 
at aat raact 
gtttt-ttta 



4 U 



:21."> 14 

:2n> 3'.il 

;2i2> i:)::a 

;21.:> Hi.'ina sap 1 en 



<4 0 0 


:> 14 










ggt =cttgar 


aqaggaagag 


gaat itcc'aa 


ggcaaag j ja 


j'zacca ::gtc caa ::''_:t ret r 


e 0 






cc agaggtat 


gagat aga cc 


rcctggrctg gttrctgcar 


1 2 0 


tgtgctagg^-' 


C':'acagtgga 


cactc ccacc 


ttaatggaga 


ataggcccca tggagtggag 


: ^i^. ij 




c^* ggcctgc 


aa-tc :aatga 


-tatgggggt 


gai'acaagtg acc^ctgccr 


2 4 0 


tgtgatg jt- 


Tcaccatc 


acacgcaacr. 


gt ccagacaa 


gccccctcaa cgggctgctg 


0 


t 










0 ( i 1 



<210> 10 

<211> 2"~3 

<21^:- DMA 

<213;> H<jmo sapien 



5 



<4 00> 15 

gtcttgaaaq tatttattgt ttaataatt:: tttzfzzzct. cagcr::catc ::gg^cact::t 

ctcttcctg'; ttttrtgatc atcctaaagg ctgaatacat cctcctc:rtg tgcggaggac 

a::gaag-::aaT. actaaaatca atacactcga r ::aggt:-::tt ^ arcaganac:: acgrca::tgt 

gggtagagtg ctaatttt::a acaaatgtgg tgtrccragg gccrcacaag gcagtcrttt 
ctcaaggncg ctgggccac 



120 

1 H 

2 5 '"^ 



< 2 I : ) > 1 - 
<2I1.> 3 1 11 
<jl2> DMA 

< 2 1 > H jmo s ap i e n 

<4 00> 1^; 

cgaggt:t:;::^c r.. cd.':.atztzca aaraaataat a :;t ::c ::cgt a agtaataact g::aaccaatc: 

agcgttat.. r c age g'::targc ctccttgtaa cgggtagtta ttaattattt ccagagcttt 

:::rggaaaT..a'-j t g a a^i't ggrtiatgttt aggarirrttg ctatctirtga agaraaagaa 

agaactagga cc-:'C t aac t: tggggtgctt :::: tgaccct c agcigggaaa ctgaaaatat 

r tec aac'-:r:r, t tacccacgt caatggcata tcctgggaat caccacca ::c accaccacta 



1 2 0 

1 S : j 

2 ■: I 

;s ij 0 

3 0 I 



< 2 1 ; ) > 17 
<2 1i> 

< 2 1 2 > d:;a 

<2 13> H^jmc) s allien 



<40vi> 17 

g:c-ggg'.:ag gtctggggcc tagggcggct ctttg-aaag 

gccaggcagg t r aggggccc tttcggc^tt ctcaag-ctr 

ccagtct'":':: t ggtatgat t: ggggacatta tiragagaaa: 

gcaccca'-ja tcr.gcttcag ttgc atccat cct :accc 

atacaaaag-.i ct n r - ttaac caggarttct tct ig :agga 

g 



- ^g^ggg^'- ^ ^^g - n aaggaa 

cac rtgagtt ::gtcaarg 

atrcaatag: g::acat::cgg 

caaattcaac t cga ::a 

aag^tgacrt ggaaacacgg 



f;, : 1 

12 2 

1 - ■:") 

2 4 0 

3 ■■' 1 



:10> lA 

1 1 > 3 ; L 

12 > j:ca 

L > H'^mc sap' i en 



< 4 0 !. ) > IS 

:acagg':::i cgrgccacc-a cac:tagcta ar.tM'_gag'j atggggctca aaggaactgc 

.ctgggg^': at'jtcagatt trggatttgg ggctg ::aca':: tgatartccc taagtggtgg 

;Cti.c^ t::'cactgaa antrctt^gg catttggggt tttgrttrrc tttttttcct 

:c*:tca^'"C* c c rt 1 1 : t taaaagtcaa cgagagL:c::t: cgctgac tec accgaagaag 

:gcacca^'t'( ggaaccaccc agtgccaggc gcccg*:ccag ggacacacac agtcttcact 



aggaa 



1 2 (■; 
18(1 

24 ;i 

2 ( 1 ! I 

20 1 



< :■ 1 2 > 1 .1 

<2A^> DUA 

<^ 1 3 > Hcirno sap- i en 



6 



<4 0 0.> 1^ 

agaat^t::tg zix::tgt2atc aggtacaa :a aaagatiraaa 

ctttaa::*:::a aaagaatgcc agaaaacrca gat :: aacacc 

caaaggirca-r ::'-'aaagg ::a gr-agact:::g tg::agacctc 

araata:a::a g'.'ccntc a a 3 g^::gtr-ata 1 1 c :: :: r :: :: 

ggrcaagggc gaattct:g::a gat atcc at c ac a^i't gg ::gg 
a 



cccct gt :::::: gatgttaact 
ttr::agctac gagccgtcca 



atttttt aat 



agtagtaac^ 
tgcrccggg:: 
atg::at ct ag 



^0 
12 0 

2 4 0 
3:")') 

3 :.) L 



;2 10:> ..0 

;jll> .VHO 

:J12> I")NA 

:2I.v> H'jTio saoien 



<40 '1^ 
aggttttttt 
aatctgtcaa 
gg ::t ct aaa ?. 
at ac ::a ::agg 
grcagtaaa':: 



t r 1 1 1 1 1 1 1 1 
aaa acagcca 
t :it aa aa a a 
■:: - ;a c:: -::at a a 



tttttttttt 
ataaacaaat 
tirttgtgtct 
acacaaag::-:: 



tttttircirtt traattcatt 
a zrtgaattac attctgctgg 



c acc ::t ga 



aggagggcga taagtcctga taagcactta 



— a--ctgrt 
gctgacatgg 
tgga ::aatat 



t aatttcaac 
gttttttaaa 
a-ttttccat 
tctatttgga 



i ;j 
:; 4 ■ I 

2 -'^ : ) 



<2I..l> 21 

<2l:> .^01 

<2L2^ I\MA 

<2 L ?. > H.jm-:) 3 aC' ien 



<4 0:)r 

aga a aggt aa 
act ::tttaaa 
tat ::ac'::caa 
ttttgtgta.:i 
ttc::tgagt-:: 
t 



zi ■g'zz ag 
a a aaaaaaat 
aqttctcgtg 
a :"at :*aaat g 



ac 



cttg^att 
— agggtt 
tttttttt 
attggtgt 



aaaagattaa t::agattttc 



gtttag::ag 
tgtcatcatt 
acc::ccttat 
t :: a ::aga agg 
aggragtgtt 



aaattgrtg:: 
ttcagaggc a 
tttattttt a 
cttttttga: 
taatcaggtg 



ttggtt =tag 
gagt gccaaa 
tttattaatt 
tagrrttaaa 
ctttgtcctg 



1 2 ■") 

1 ^ 0 

24 ' ) 

2 1 0 

'< !"1 2 



■:210> 2 2 

:2I1> ^'U 

:212> 2:JA 

:2 1 : > H.'.TiC) saf'ien 



<4 3-'> :2 

ga :g:catgc a 7 :; rt ccggt a ac e age ag'j 'jg^j Jtgtcca 

agcagcagcc c';.vgggagcc caggg-tgtc ctcggtgcat 

atga::ctr.a':: a'hgraacta g:ggcratgc agtecttcac 

gaagttg^-:Ta<7 c-';grgtccg gag-tgcagc caagcgagtt 

cagggctr. t^. t ct t ccg :: tgcatttgcc cccttcccaa 
a 



tcccc(::aaga 
ctggctgcag 
tgacaagttc 

cgcaat tcaa 



crggaaagg- 
agggaaattg 
caggaccttt 

C7t zzttaq- 
agcagttgtg 



1 2 i.) 

3 :1 



<21j> ^: 
< 2 1 1 > ^ 1 

<21^> LC2A 

<:213> H'_-mc 



sap'ien 



7 



<40n> 23 



cgaggt-:: :3 J a-:'agtgga^o 


aagagatacg 


ctarataaat 


tggggtttca 


caattcttac 


^0 


attatfLgr:-.: tgtcacagaa 


gagagctgcc 


tatgattttg 


aaggggtcag 


ggagggtggg 


120 


agttgg:, gagtagggca 


zttzz^t aac 


agar attart 


cagtctt art 


tcc:taagat t 


1 s 0 


crgtcgr.aa v t ca sggratc 


ttgct acagc 


agaragaart 


ggr a atagca 


a ::tttiaaaa 


2 4 ■::) 


trgt::ar.rag tr.crgcaara 


ttagccgaaa 


zgt agta::ag 


aaaagaat gt 


acatttagac 


3 i j 0 


atr^gggrt : agicg^rrgt 


agr: gt a a a 


trtaaaa::ag 


c t c a a 1 1 1 gg 


z a::aggttac 


3 0 


a^aratgga-j cr ^::::ggg::g 










'A ^ 1 


<2I\)> 24 












<;:li> 214 












<212> UNA 












<2I":. > H-:)'no sap i en 










<4 00> 2 4 












aargatgr^-^ aaacraatca 


a-agggctgc 


c ac::::gcgaa 


zcz ::ctc ::aa 


ggatg-tgtg 




caasgggr -r. carrggtcot: 


gatgaacaat 


r-tg-garcg 


t:a::at:att-::r 


tgggtgcatg 


1 2 0 


tccacaa.-.it a cigaggtat a 


gcctgcatgc 


caczaaaaaz 


aac aaaggt t 


tcaggggcgg 




aaa::att 4^ ca':: ::a-:: set g 


t: ratgacirat: 


zzzz 






2 14 


< 2 L 0 > 2 5 












< 2 L L > A 0 2 












I2> :iMA 












<2I<> }i'jmci sapien 










<4 0::)> 2 5 












gggggca^'jc g agaac't:c-:: ::t 


ctgga attct 




tggggagaga 


cngtgggcct 


^. 0 


gg ag a t a :i a J c g c c c ■:: 1 




cctgtaccrc 


agrc-gcac- 


rgn-crca-c 


12 0 


t ::cg:a:i--ig" t: ragctc :: ::r 


rcc--agg-c 


r-tgtg-arc 


c-gtc-tgga 


t:g::tc':gggg 




ag-tca^yggg rggaggagtc 


t ccaccagag 


ggaggcccag 


gggaccggtt 


gggccaggga 


2 4 0 


tgaatat:;*. t g aqggaiasaa 


attgcgca ag 


aag::caaaga 


a attggr a jz 




3 0 0 



a z 



<2I'i> 2^- 

< ^ 1 : > :v :n 

<.:l^> dna 

<2 1 ^- > }{ :)triij sap len 



<-;oo> 

ccggagaTi'jg ^'g^^vgacaca .jtg-j"_'jggc'j a rag': ::ag::g aagccgc^igr azzzccazza ^ti 

cgccgtg-ca gagcrgcag:: caggatrcga acagc-rcag ccttagcc- c gg-ct-cgcc 12(i 

agaactg-'a'-.: tggccccccc tgctgcrtga rrtat-rgtg cagcccttrr tg-trcggag l.^o 

g::cagga- g^^gcctg^:t ct^c irct:: :t: g-iraca^-iga tggccgacr- zcqqqzcccc :.4ii 

-cagact. -t-t g .acrgtggc ccqzzzczqc cgctctgc^t ccacctgcar crgca^agac ::'0 



<^l'.i> 2 7 

<;;1L> "^01 

<212> DNA 

<21i> Hjmo sapien 




8 



<4 30 


> ::7 












aaat ::agT: 


t(':acatctgt 


gaaaagagtg 


ctagttataa 


i^aaatgagat 


cacaaattt g 


0 


accatttcar 


trigacaccct 


ctattagcgc 


taacagacaa 


agatgaaggt 


t aagttgaaa 


IJO 


tcaaattga^ 


at :: atcrtcr 


ctctgtacag 


attgcaat at 


::t gataata:: 


cct ::aacttt 


IMO 


cttggt gca^i 


atr aattg:'^ 


tggt a::tcac 


agt rcagtgt 


t aacaggiraa 


taat ggtgt g 


2 0 


atticcag^gg 
a 


aqaggact ag 


gtggcaggaa 


aat aaatgag 


at tag:: agt 3 


tttgactt gg 


3 jO 
3 01 



<: :i 1 -J > :: 

< j 1 1 > 2 H 6 
<J1J> DMA 
<2I3> H:):no sapien 

<4 0:l> 



ttttt 


ttttg 


■::a::aggatge 


a 


::ttat tcta 


ttcatt rtre 


c eeace 


::tte 


cratat ttae 




at ::ct 


t figag 


gaagagaggg 




taaggtgat 


aaagt aa ::t g 


aaggae 


rgca 


agaegggt at 


1 jO 


gt — - 


ttgtt 


::a:'::aaatgg 




-aaagggt^ 


a a ag at egg a 


ggaggt 




gggtaaeg^a 


: A 0 


ggaa = 




■sq'.-T'g-gttte 




:cet :t :t - 




ttteaa 


-et : 


ttaat::aetg 


:: 4 .) 


get aa 


rttg.: 


ga-'.-'i'tc atgg 




ttaattcgt 


aa g::tt aeae 


gegttg 






H b 



<2ll> 3^::l 
<2i;:> DNA 
<J12> II-jTno sapien 



gt^atgttr 








t 


::ttt 


aeaea 


tt 


tgagtt gt 


ger 


1 1 etgtt 


ctt aaagaga 


^ 0 


tttteettt 




1 1 


. raaaggat 




tatt 


eetae 


ca 


ttteaeaa 


ate 


rgaaaat 


aattgaggaa 


12 0 


a rag get a r 




r ■ 


: at tee aat 




ttg: 


:ttgg 


gt 


ttgaagag 


t rt 


rt ratgg 


t ggeaeagtc 


IH ) 


=t--agggt 


■a 


3: 


i-atgtt gt 


r 


:7gg:^ 




t a 


: at ::e rag 


aag 


rteagag 


a rttt gt eaa 


24 0 


aggtgtg.: = 


;^ 


t' 


: vaereatt 


g 


:c a :: 


tgae- 


et 


r gaeaa r r 


tgg 


t etga ra 


gtcea ataaa 


O'OO 


a 
























3 1 1 



<2I0:> 

<:2ll:> -:^2 

<r:2I2:> DKA 

<2I.:.> HijiTO sapien 

<4 0M> ':■■) 



gageagaat *.. 


g 


:ttgeetatg 


g :teeaagte 


aaataetget 


aateteat tt 


atttteetgc 


h 0 


ea ret a^gtec 




rreetetgg 


a ateaeatre a 


tt attgeetg 


1 1 aa cac t^gg 


aetgtgagta 


12 0 


eraggr.aatt 


a 


at t t gca re 


a agaaagttg 


agggtattat 


cagatattge 


aatctgt aca 


IHO 


gaggga .gat 


g 


a*: tt ra.att 


t gat 1 1 rtaa r 


1 1 a a c e 1 1 c a 


tetttgte-eg 


t *: a a e a c: t a a 


2-; 0 


tagagg' r.gv 


e 


t .lat aaaat 


ggtcaaat^-t 


gtgatcteat 


ttgt tata ac: 


t agca rtctt 


2 CO 


tte.acag. itc| 


t 


ii.itgact ga 


tttccagcag 


ac 









<21ii> 2: 

<211;> 141 

<212> L)NA 

<^'13> Hemo sapien 



< 4 0 n > 31 

aaagg::tat: aagtactttg aaggacagga aggaatgaac aca::c::aggt ggacgtttgg 
ttrcarttg.: aggggttrag ggagggttgc aggggttcag ggagggctct tgt::::cacaa Ij'.) 
ccgggggaag gqagaggg-a c I-;:. 

<:.l'j> 

< :; L L :> .Jill 

<::i::> :)iJA 



<4 0 

gagctgarc 
a at 2Z gt :a 
cat ::cac:-ca 
ggg-aaa.:::^ 



ca .: agcacat acagaatgat gccactatgt ag^ccctcac t^ccttggga 

ci -.i^czzd^^a gagagaaaaa agatggaaca taggc ::ca:: :: tagt::t r 

cataaccaac atagatgtga ggcccactgc accgacagcc agacngcctg 
rt.rragggag g 



i: ) 



< ^ L :'i > }■ '< 

< ^ L : > 1 1 

<JLJ> DNA 

<^L/-> H'jmo sapien 

<-;0:i> ' ■ 

tttcaaaa-::a -"'at: acg^t g::aaaaaaca ::atagaaaaa taaagttrgg tgggggrgcc 

gacc aaa -itn ::a :vgr :: a ^ ag a::ttttatgt ga::agattgg ag::agggrtr gttargiratg 

tagagaa a aa':*: r attaaacagg atagaaa::ag g ::::gt ::tggg tgaaangg::^ 



<::l!.i> ^-i 
<:;!!> 

<."^i;.> l")::a 

<::ii> H'-^nrio sapien 



ar:g: 
cat^ 

a 



<A Oil 



•1 



ag-iatag-t tgga::tctg gg: 
z-'zr ca-"-acgggg t-gcccgtca get 
iM^T. rgagggcirtg aigaatcttg g 



:gaar':: agggtgag::a t ::aa ggc i* 
raagaa c:agrctggr cccac^tg a ga 



1 ^- ( I 

1 ; 



<;:i':'> 

<: I :> -L-i 

<^ I ^ > H'jmo s ao ien 



tcc^^agqj' ^:iia:::a^gr trctgtgta:: ::ragcaa^gt g*: ^ r ::ca': i c ^artiagaaa t.ii 

agr^t^ a ic. i : jzaaz'jz gi^agt. I'Ct t a acagtgg'::gt a i::tgta ::gt: a ::c^g*:tgtg l.jc 

tttcagt tig t v:: t tea r ataatgaatt gtaaaaacaa a:atacttgt gggg^'-ctgat IHi' 

agi^aaatat.a g;iaatgatgt atattgtttt ttgttatcta tttattttca tcaatacagt 2'\{\ 

attttgatgt a-e:gtaaaaa tagataataa tttatataac aggttttctg t 2;U 



< jll> 2)1 




10 



<212> EiNA 

<;.'1:^> H:;rro sapien 



<40:')> 3'^ 



::tgata::"ta'" 


taf aataacg 


gtt tc I'tgaa 


tcttttagag 


tgcaattaag 


aacaaaaact 




aa tf: gt :. 


ta ": ac gaat a 


t gga at a aat 


ataataatca 


aa atatgact 


tt cc tt aaaa 


i:: ■") 


qr gaaa :: ic :i 


ca-.ig:: ::aat c 


-ggaattgct 


gt g tgaaaga 


ta aaat cgag 


aaagg taagg 






agja::g-ga^ 










2 - 1 : 


<:;!:)> ?^ 












< L 1 


> 1 I 












< ;. I :: 


> L'MA 












<: I V 


> H.)!"nD sapien 










< 4 0 ■") 


> I 














g:- ggc-gct - 


gagtatgcat 


t'tagaggg tc 


c aat teg tec 


tat a at gagt 


.;, ■) 


cgratc a' 'a -i 


-r:-actggc- 


gtcgt 1 1 1 ac 


aacgtcgtga 


'^tgggaaaac 


cctgg tgtta 


ICO 

I 


< ^ 1 ■: 1 > ? 












</ I i 


> 2:iD 












<: ;. 1 :: 


> DMA 












< : i J 


> H-..);no sariLen 












> ? 












aaa ::ac g^a:. 


c a'-.:t at: at 


c 1 1 ta agt tc 


ta gagr at ga 


— tgcatgtt 


ggagatgttg 




t a ::ag::aatg 


tar tc atcca 


g at at acat a 


tatgat attt 


agaga tacag 


tgatt ::tttt 


1. 2 U 


gataara I 


r a:-' at agaac 


attataatta 


ta t ac a a at t 


tatggtaaaa 


gaatt aatat 


i t ;.i 


g-cgc-r.g-.r 


g:: gctgtt a 










2 ■ 1 ■■ I 


< .": 1 ■.: 


> ^ .-^ 












L : 


> 7 3 












<.: 


> DMA 












< I • 


> H'omo sapien 










< 4 0 : 


> I ^ 














:g'-|rrgaggt 


t'ttgggttag 


ac rt aatggt 


ttattattgg 


tggagagaaa 


t ■■ ■ 


jat :t g;5 la : 


ta-ttgaggt 


tat t a ::at ac 


tagatt a j:t 


tcta at gt g a 


atcattttt : 




^zzz aa::agf. 


gat : aaat ta 


tt attttgaa 


gttaat cgtt 


:c:ttggtgg 


:tgratatar 




ai :gca*:^. aa 


caaacat a tt 


gttgtatttt 


tt - :cagt 1 1 


tgtttggcta 


t gccac :a :a 


2 4 n 


gt :atc 


ggqt :t at a: 


ata rtatgtt 


tc a a rtgt at 


tatttg::::at 


tttt gg::att 






ggqaaggrtt 


aaagatgagc 


cctgat gagg 


gt ra aga gga 


attggaagaa 


? ^' 


gt- -aS';? 


aat t a a a g a a 


ga a ag a tg aa 


g.a agt a a g ..' 


atgg-.;act gt 


t gat t^.'gga 




r a ^ a a a :j^ < 


^-■•aartagg 


a a t a a a a r t 


:-t a :aga ^gt 


tt-t-jagtgg 


ctccatttgt 


4 r 1 


gtgs-a-g-.T 


g gg tt a t a t a 


aa a at ag ::t t 




gttttgtttt 


t at a t I't gt r 




rgtgat ::r g . 


:ttggggttg 


gtgtgaatgt 


agt aga g aa a 


ggaag:tga- 


agat g aata c 


fan 1 


tg a a ::a 


ta.-itt^agttt 


tcttaatt ag 


gttgatt at a 


ag::t r :t gaa 


aagcaggaac 


6 (■ fi 


tgt att::r a* 


aa*- tttattt 


gttt :tc::g 


tggtgtttag 


gatagtaagt 


gagcagagca 


72(1 


gt aaata^-t^-: 


tt* ggtttgt 


tcaga-tctgc 


ccgggcgg-- 






7b 0 



< 2 1 J > 4 J 




1 1 



<2ll> 4 52 
<J12> DMA 
<Jl^^> Homo sapien 



<4 0 0> 4 0 



aat ::a rtaaa 


ga*: ac tgact 


aga gaatgct 


gtgt grtatt 


t ::aat t acat 


tt gttttt tt 


*j ■ 


c 1 1 ac ta;ic-."i 


gg aar trtga 


1 1 ct t ::a agg 


aagt g g rt ::a 


atttcaattt 


taggtgacca 


1.:: 


■ggt ticat -jgc 


g a ■■: c. c t :::::: t 


t^ttgttta:: 


tttt :'g::tag 


gaaggggagt 


tgtaggggta 


H: 


■gat^ r aggta 


rtggaacagg 


aaaatt acgt 


::t aa a ::catg 


gaaat txtgg 


aaat ggaat t 


2 4 : 


■g-gt-g-gaagtg 


gg -gaaacgg 


atat gggr aa 


ggga a :: a ::a a 


aaaac t ::tga 


agct a at t ta 


^: 1 . 






1 1 1 1 1 ::tcgt 


tcrtggtrtt 


gaga g a ::t gg 


gaaa 1 1 aa ta 






ag-irggrt gr 


gat-aggagg 


a g a act t r 


ttattt::aaa 


cgttt t agtc 




3gr r ::r tT..cc 


ct:.: :i — rcgg 


rcgcgacca:: 


g- 






4n. 


<:: 10 


> 4 1 












<jll. 














<Ji:: 


> !:):ja 












< j 1 . "s 


> H-jmj sapien 










<4 0 0 


> 4 1 












a a t c 1 1 1: g a a 


r g-: ::aagtct 


ctt-tgta-t 


ttcttttatt 


aa tat tat ag 


r ctt t g-at t 




a a gacac :it a 


g H5i-gatag 


-aggttt ::r- 


tttaaag::tt 


agt at t a at a 


1 1 aa at at 1 1 






a aat t tt aca 


tta:'ttg::::a 


agaaaaaaaa 


aaaatt a aaa 


1 1 " a a gtt a t 


t ■ 


t ^ gs agc-.":*:g 


ga'::a :: actir r 


::atgattagr 


:gggrtaggt 


a a a a gt t ggt 


ggttttattc 




rr ^c-gcirL 


at aagcagat 


c-aggccrta 


gaaagatggg 


ac t ag ggt at 


ataatt gttt 


. 1 ■ 


r r gaaaagrg 


r g.':r acaaaa 


atggatggcc 


tgttata age 


caggat aca a 


agt r aaggat 


:' ■ 


gggggtaugg 


gagggacart 


1 1 irttccaga 


ag aaa.a ga :: a 


gaattt ttga 


agagtcttag 


4 2 ■ 


r aa^.tr 


t :^-.:::aaaatg 


gtt ggaggag 


agggt aaaat 


tt t aa tatga 


gttt : aaagt 


4 ■ 


a-tg--- .:^.g 




gtagatgrrt 


tgrtgaggag 


ggatggtt aa 


tttggattat 


V. 4 ■ 


g — — a- 


- agi'taggag 


aat ggaaatg 


gaaa::tttaa 


ttgc-cagtg 


ggtgtgaaag 


t '■ 1 ■ 


tggg-r gaag 




a rt gaatt ::t 


-t aagaggtt 


t tttctagaa 


ac ag acaa tt 


f." f.' , 


-aga-j::rgc'': 












f' 7f 


<2 1:"l> 4 2 












<211 


> 4 S 












<2 12 


> i:i:ja 












<2 1.? 


> H'.)tTo sap' L en 










<4 0 0 


> 42 












ag^grgg:. :g 


:\::g::-gagg': 


trggcrggga 


gc-tgat-a- 


ttg- J Jtgct 


gagtc.j.jagg 


t ( 


gagccr :a 


g-: 


-tt gggg--t 


atg-agaggt 


eta ta a tac a 


tagatttgag 




o- :ag:::-rg 


g-: gggcagag 


aggt agggat 


?-g'.3'?::^-'-r-gg 


ggatagtgag 


gtatcgcaat 


\ i 


gt aaga:^ -^g 


g^r it t agt a :: 


ai-a-tt gttg 


a 1 1 a at ^ g a a 


at gttt at ag 


a t tct;a age 




ggraaggg 


a i^.tt ::tt -a 


ai't- ::-tg:c 


j.t-;-:ag7:-t 


t tt at t a a a 


gga t.a'tt; a 1 1 


1 ■ i 


gg = aag:-. 


i:*: it g a ::c aa 


gga gr ::a aac 


at :: tt a a ag 


a t a t agtgac 


rat a^ttaatt 




a a a a ^ ^ r :.: : I 


g:'aaagrcra 


g::ttgaaa::c 


ttcarttagg 


a a tgt aatcg 


tgt zccotat 


4.,( 


c-ta-tt 


tc: ::taatt 


■:: :acaga zzt 


g:'c:'gggtgg 


ctgtt :ga 




4Lh 



< 2 1 M > 4 / 
<211> 4 08 
<:.12> EiIlA 




12 



<.;13^ HDm-j sapien 



<400:^ 



atcatat -^a 


a 3 'jactat 7t t r :cat rtgt 


ttctraatgr 


ct grtartt r 


ttgtagatat 




tt -attt: 


gagagcagra gtriaaarccg 


tggattttgt 


agt taggaac 


rtgggttcaa 


1:1 0 


ac ::tctt ^.cc 


art. aattggc tangrrtrtg 


ga r a gt 1 1 1 1 


ttt ttttttt 


t tttttttaa 


IHO 


ar ::::ttt j 


aa:;tetca:'t ttr::a::ggrc 


ac rt raaaga 


at tgt t gt ga 


ggrttgagat 


24 0 


aat g::at * t j 


t iaagggt rt gc : a gaia gg 


a a g at got ag 


1 1 atggat 1 1 


ar aaggtt gt 


3 ■ .) 0 


taagg-t: "r a 


agag: cr aaa acre a ragtg 


aat raoaatg 


catttaccro 


r a r t g a r 1 1 g 


3h 0 


gacataagiq 


aaaacragcc cgaagcctct 


tt t tcaaat t 


act tacag 




4 ;".) M 


< L ; "1 


- 44 










I : 












<:: i:: 


-> DXA 












> H:.imj sapien 










<-\ ■:)■■'} 


> 4 4 












rgaggtretg tgigrrrcgr 


ggt rragggg 


a r raagaa ra 


a raagat r r a 




::tgvg.-: 


caraatgatt grarcttrtc 


a rg r a a ract 


c ra acc^a gga 


ct 1 1 caac^t a 


1 ;: ij 


caa ret 


grtttggcaa aca rr gtca r 


t rttgrtgga 






l^'- 0 


<; I ■■ 1 


- 4 5 






















<;;l.;:> DNA 










L < 


Hem J sap'ien 










<4 :) 1 












-gag:g::r:-7 


rrrgggragg trcggggagg 


tgattrratr 


cagagtcat a 


tctgttgtca 


^' 0 


r re raan nag 


r-rgacragca aggrtgar ag 


grtgtgagga 


aarccrggcc 


ttgtagcrtg 


12 0 


r rarrt -jrgg 


ggggacgatg a rt grrnggr 


agargtaggc 


tgtgatagat 


ttgggaga aa 


1 y 0 


a r rega i 


rrrr-raggaa cr rggagg- r 


ggcgarattg 


t rggtgcara 




2 ■ 1 


l.i 


4- 










<.:].: 


> 37 1 










1.:; 


DXA 












■> liomo sapien 










<:'t -J '.i 


• 4': 










cccggg.::ag<jf 


c-rr gtgt: aac atg-r-raagg r 


t ttgcact tt 


otg ragagca 


gttttttatt 


K 0 


*i1 'Z'Z1*Z :i *.. 'I" '.'1 


ggr. acaggtt rtggr-r r 


ttgaotat rt 


otg atgaat t 


1 1 1 ratgagt 


i 2 1 J 


ctgtat avg^j 


a'Liaar-'^e^i'C ccct aaaca r 


tgottogt rc 


o^atgt rtgaa 


ggcgtaaaat 


: h 0 


aaagtc 


a*: 'r ar tect r ct e tgta rat 


gttratttgt 


to^t tt tt raa 


tta race aag 


: 4ij 


■::a::tac':. ;q* 


rigaagg^ag cacttgrtac 


ctcttgrt rt 




ctggtttgga 




^- '^att t la^ 


g -i 'r a r t 'g c c c a c a 1 1 a c t ^r a 


tgaaggatga 


ca aga 1 1 gca 


ct gt gcaat g 


3 1 0 


■: '^aa*: tg -'c* 


r 








^71 


<:i J 


4 7 












> 2t'l 












- DNA 










<: j 1 


- Homo sapien 
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<4 0n> 4 7 

gccrtgt*:t:, tstarartt:: ai^atttgcag aaatataatg atgc::ctcat tatcagtgag ^0 

cat-^2'dzqa--i t-^aasgatgc t::tggacta:: ttga^agact trtt::agcaa tgtccgag::^ 120 

gcagga!:*:cg a^gagattga gcaagacctt act::agagat ttgaagaaaa g.::tg::aggaa IriO 

ccagaaagtg tr rcc aggga tirccagcaat gagaar::cta aactcgaaga c ::tctgrt t c j40 

ar::cca::3 3g aa::fagt area c J '-'I 

<::i:"i> 4 s 
<J1I> 701 

1 ^ H-jmo sap i en 

< 4 0 0 4 ^ 

'^9a^5^^^?''J'-'-^''- -■'■■;f?'?-^'?g'^ ccaa^tagta caagccccan gatacaatca ct ::t gr at 

a ::ac acg--:a'': a^.j hic ragt c agtgagtttg tcaag::traa tctaatcggt t a agcct r a a IJO 

agagac t at :. arr.::tngatg cttgrtctgt attggctaar aaatgtg::ag aggcaata::a 1^0 

tatgr gatgr, :' : :^atgt rtc rgrctttttc ttrgtcccca aaaaataatt ggcag ::aa :.4 0 

gear c rgaa:. aaaatgactt t agtatg a t tgtaccgc a acgaatgaaa gtggaacacg ^^^0 

1 1 tec r t tc g auagggagag aat cgac ivac ttattatcgc gatgtttaag ttataa::tca ."^-.O 

1 1 gag:: :i -Jct t*::igragtga taartgttrt ta aa ::t*: gc :: t aat a::: ::t tt cttgggtatc 410 

gttztgtaatg t-.-f^ :nact t aarcr::rttr tttgtttgnr taagttgctg cttcaggtta 4^3 

acagcgcgtr.. nr. agaagatc taaatttctc ccccgtrcgc acaactagtt at agagca :.4 0 

agagggcctg ar t r t ataga agccccttga aaagaggt::c agatgagagr agagatacag ^ ''^0 

tgagaaatta t'Ttgatrtgt gtgttgtgg-g aagagaattt t::aatargta a ::t a ::gga gc ^r'^iO 

tgtagtg'jra tr-.gaaattg tgaattt:::a aataaatttg a 1 

<::I0> 4;^ 

<2Ii> 270 

<212> [iMA 

<2i:^> hljmo sap i en 

<4 0;:i> 4,^ 

agi\gg : ::g:: ■.: :'gggraggtr rgatattagt agirtttgraa c :::::t gataga gtaaataaat 3 

tttatggg::'g g^jT g :: :aaat a::tgctgtga atrtatttgt atagta*:r::a tgaatgaatt 12-) 

t at'gga a.:;t -z. g-ratttgtg cagctiraatt tat gcaga-ga ttaaatgaca t::at.aatact is-.) 

ggat ga aa.a-" t":fratagaa ttctgatta.a atajtgggtc tgtttcatat gtg^r.agtttg r;4'') 

aagtattt aa a*". *: aa ::ca i^t cttttcarag 

< J 1 1 > ^' / 1 
<212> DMA 

< ■■:!:■.> fi'jiTio sapien 

4 J _ > i 

atg::att^.at ;.: at atg a a ttgattattc tgaatta<::tg actataaaaa gg-'^t at tgt g 

aaagat atoa :^a;:tttgaaa cagcaaatga attttcaatt ttacatttaa ttataagacc lio 

acaataaaaa gttgaacatg cgcatatcta tgcattt<:ac agaagattag taaaactgat 18!) 

ggcaactnca gaattatttc atgaagggta oaaacagtct ttac.::acaat tttcccatgg 24 0 

t ::t t at :tt taaaataaaa 1 1 c'cacac^ac t 271 



<jlO> 51 



14 



<.?11 


> 241 








^ j:ia 








> Fi-jmo sapien 












tggtcg-; jg^ - 


cgnggt gt 


ggagat gaa :: 


ttt 


aatggcr:r 


vcaccg-:-- 


atgt aagt ta 


■z za 


ccag:t-: -r-; 


c: J z agt t at 


t z-zz ac a ga a 


g:t 


a St :: :a : ja 
- 


ca-;tg-ag7- 


:: ::tc ::a r ag :: 




< ;: 1 1 ) 








<;■ n. 


2 ' J I 














<: I V 


^> :-ijmo sapien 












tccasg'-.i 


aa.aa rttagg 


aaac acct at 


aat 


atctgat 1 1'' ' 


a a at t'^ a ::at 


ttt aaat g::c 


tat 


tgcatg :r 


t: gctgtaag 


tta-gatttg 


g:t 


:: aaa ag^r a 


ggraraggrc 


::gttt gt = = a 


at r 


gtgt agH'"' a a 


a t :: : rcr g 


aatttgctag 


a 


< J I 


> 5 3 






■■: :■ I : 








< ;■ 1 


14 :a 






I> 


- Ti 3 sapien 




< 4 0 ■: ) 


^ 5. 3 






ttajcgtgg'.. 


-?-:ggt-:ga 


ggtctgg--t 


gat 


atggat:: :ia .: 


:: a a a a a a t g :: 


at tact g:: tt 


ttg 


::aatg3 j:i a i 


at at gat tt a 


atggagt tgt 


1 1 a 


cagatag" t t 


t :^gtg■::::aa- 


aggaa■::tgg■: 


a t a 


- - :3 .rJ ' 3 1 


t:r gg::ar a at 


tggaat gggt 




agcttt^.qan 


gt tttca ag- 


att cct zz z z 


agt 


r t r:: sa : ' 


ar-: a:: ^t::ta 


gatgc a a t tt 


tgt 




gaatt-tgra 


gat at 1' r at t 


a t a 


agg5:--:-na-.. 


t :-g 






..: ;: L ■; 1 


-•5 4 






< J 1 1. 


- ? :: I 








~> r':jA 








■ H yXiZ 3 i c 






■;40 3 


> r4 






cgrggt :g-g 


g--gaggt-t 


gtttg-ttt gt 




accgastgt- 


aataaa :'t ::t 


gtgattttgt 


-^3 


rtggtaag-t 


t-tgaggtga 


aggatt tagg 


gat 


gact tt ^tct 


-tggagata: 


trttttgaat 


at a 


tac a aa ^aag 


t 3tg aaacc z 


a ttgaaga tt 


gag 


gat ::gggtt :: 


t'ataa-rt ct a 


a 





gt gt t aa 


tggggggcac 


t t taaatcga 


^0 


tgcttgt 


ctcctccctc 


ctacatattt 




gttattt 


ac t age t tt t 


tgt gat tt t g 




a tt a 1 1 1 


age a gg tact 


cagtt ttt t a 


.t4 ■! 
4 


gctactt 


taa tt gga ag 


taatgga gac 


i' : 1 


1 1 gcaat 


tag taaagag 


tcaggtatgt 


l.t.l 


t tattag 


ct taaatt 1 1 


tttact ttat 


1. ■: ) 


aagtttg 


tt ga a a at ac 


tgtagtctga 


^ 4 1 








t7 1 


tagttta 


tt tt gaag ag 


tgt ttt t 'tat 




gt a tact 


gt ttt gaat a 


tt tttt tt ga 


If' 


a t a a 1 1 


ta t aat tt zq 


ctgttct^ag 


1 ■r'^ ■ 


ttt age a 


ggttcatggt 


at gacctttt 


C ' t ■ ■■ 


gat ttt t 


cttct g tta a 


t aactcttca 


,3 It:; 


tgcttgt 


ggttggttct 


tga aca t tat 


~i K ■' : 


tt tgt ga 


tacagatct g 


ttcggg:ggt 


't . . . 


tt ggcgg 


ttgct ::gagt 


atgrat tt ag 


4 t 
4 ^ ;■ 


tgtgagt 




gagactttgt 




gaagt a a 


aactgggat t 


tat t tag : : a 


1 t ' t 


atctcgt 


ggaa z aaac a 


c 1 1 c c c a r t g 


1 h 1 1 


taatggt 


tt tgg rt ca t 


taggt 1 1 aaa 


2 4 1.1 


a':?att gt 


agcaat at 1 1 


tct gaat tag 


3t(i 








3tl 
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<21 i> 55 
<JlI-> 2M1 

<;:i2:> zrjA 

<jl.v-> H .mo sapien 



<-10:i> 5:- 



tt g::aaar.g.;i 


a a- 'tgtggat 


gt at aat aag 


aaaaeacaag 


ggtttattct 


taacaetaaa 




at t aa r a" g-": 


::a - 'a ::gaaga 


ctgrat t ai^ a 


get ::tet gtt 


t et gtaat ge 


a gaaa aat zt 


1 ■ 


gaacag::'.:c.:"i 


-:'^tggttac 


agcta gcaaa 


gatg gt taet 


tea aagtat g 


gatattaaea 




gacgact: vr-g 


a -it at ae aa 


aaaag:'tgtt 


gg-t ggaert 


gtga::tttgt 


t ggtagtt at 




::a r aagtat--.: 


aa-g ::a a ::t aa 


-tgttgttt- 


t :: t g a ag at g 








^ 1 ,"1 
<21 1 














<-ji:: 


■> E'MA 












< 


■> H-jmo savi- 


an 










^ J 0 ■ 1 

< 4 J ' 


■> ^, ^ . 












g-gtggt-g.-: 


gg:-.:-gaggcc 


ctgtccgggg 


geaetgagaa 


etceetetgg 


aat tettggg 




ggg-gtt ^gg 


gagaga^tgt 


ggg-etggag 


ataaaa::ttg 


tet reteta: 


ea :: :: ae :: ::t g 


I.. 


z ac ^czar;c z 


tg- :acctgt ■:: 


ct ::atcr ct g 


i-aaa gtt I'ag 


ett ::etr - 


eaggtet -tg 


I 




tctcggarg:: 


tctggggag:: 


teatgggtgg 


^'3'3^^3tet ::e 


aeeagaggga 


2 4 


ggrc :ag',rg:g 


act. ggttggg 


c^agggatga 


atatttgagg 


gat a aa a at t 


gtgtaagag- 


' ' i. 


::aa a ga :ir. eg 


gtagtagggg 


gagaacagag 


aggag-tggg 


et at gggaaa 


tgatttgaat 


J f ■ ;■. 


ggag-'tg 


gga at at gg r 


tggac at rtg 


gt jzz a a a a a 


agggtcttta 


a ga a ::et a ::t 




tccc aat'-icc 


1 1 ■■• ^ rcaat :: 


c aaaccat ag 


rtgtetgte:: 


agtgetet-t 


t :etge-tee 


4^! 


age- :tg-.:::-; 




ctaga:t-tg 


t — etggg:t 


agggragggg 


aggagggaga 


54;" 


gcagggtc gg 


gggagaggot 


gaggagagt g 


tgaeatgtgg 


ggagagga-r 


aga-rtge-- 


h, ■ 1 ■' 


ggg-ggc-:g-. 












h I 


<;;io 


- 5 7 


























<2L2 


^ E)^;A 












I / 


> HjTi'D sac'ien 












> 5V 












jt-g-gg'-:--J 


aggt -ct gag 


egt ::a :c a 




tttttagetg 


tgtaga::ttg 


e. 1 


g a ^ aag a' :ar. 


ctgairtt : 


tt cct 'jcttg 


t ::tataaa.at 


gtggaeagtg 


ga-gtetgte 


121. 


^ ^aa g.j g a 


gt:gtgggag 


ac a agatca r 


agetatgage 


aeet :geaeg 


gtgteeagga 


1 8 r 


tg ::a'::ag'.:a-'' 


aa* rratg.at 


gcgttttctc 


--ettargea 


et t tgaaae :: 


:atget agaa 


241" 


~i agtgaa*. a-.' 


at "tgactgt 


get react cc 


aaeeteeagc 


gtggatgtet 


:tgtetgggc 


J 0 1 


c^ttTtr:' 't 


1 1 - ttatt c 


tatgt t eaq ^' 


a":'a:'tgg"a 


e e a a a t a a t 


1 1 1 aat t eac 





eg a 



<211> 7vO 

<2i2> :i::a 

< 2 !."•■> H>rno sapien 

<40C> 53 
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cgtggt ::gC'g gcrgaggtct aattccacct gactggcaga a ::::t gcg:: i^'j ctcgc irtaa:: ^'^0 

ct g:'gc::::ir c^. :: ::caa ::t :: grgtgrrtca r^agasri^ca^ gigirtg:: a ::a g gaga t IjO 

■qzjjcc::zzz rcraggaaag ag::aaat:aag ggc ::::aa g t a t: gat g ctaaggaaca l^n 

::a:aaaggrg i^r^atcaag:: gcccsgaaat g::::gagaga': at^ar:::'gtg aaca::actga 24 -i 

rgr::tatrra g aaatcat tg aa::gcgcarg zzzzgzzcz^ gagaagaaa:: ctgggattca ■--.iiJ 

ac'tgaaagaa atrgacaaag aagaacaccc gtacattccc atcagtacc^ ccgagtccct: ri 

gg-:t: ggc ac a ctgggaa::ga ccaaa^ac^:: ar::::aag::i::: '^^zzz-ztz ~JZ tggcgactc^:: 42^1 

ggg-g--a::- -toatgaatg g-aac-g-g- -ag-gagg-t g-^tt^cggg agg-a-ca-g 4sM 

::aagatggga g:: gt :: rtg gggtgaga::a tzc-::zzzzzz c gga gaccc i aggaaactt:: ::i4:.i 

r::aci'tat:ga gc*:tgtaaag cagaaacac :: tgga :::: a ^ ag acg a gtg : aa^ag::aa:^r 

co^cggagta tgagttccrc tggggcctcc gtccctacca cgagaccagc aagatgaaaa ^-f-'. ii 

tj^cgagatc i^attgcagag gtccagaaaa gagacrrtcg tga::tgga:'t gca ::agt tea 

tggagg::':g- agatgagga: ctg-r^gggc 7:);. 



<210> 5 * 

<J11> Sii5 

<2I2> DMA 

<^ 1 ^ > H )-TiO sap i en 



< 4 0 0 :> 5 



rg^c-gc-cg 


ggvaggcrca 


gt ::ta-::aagr 


a ga g zacz zZ- 


■:^5Ltggggagc 


a :: :: agatg a j 


(', 


zzzz-^qzcqz 


agf. t'litccta 


t aagctt t: aa 


jzjzzzzaz-j 


aa gacg-gag 


gat::t::tt:::: 


12 


aagtg::aa:: .: 


r jgt.::a-acc 


agggc'a ::azz 


■z a g jagr aga 


agt — gttt- 


e a gt at agt 


1 M 


--cgjr a- gg 


-xaart rra 


-tgtircrttt 


ct =ag-ag•:- 


aataac::::at 


gat a a at t tt 




g':a::aa::^::t 


g*: agt r aac a 


a ^ a g :: agca 2 


^aga::ag::ac 


attaatcrtc 


1 1 a : t ata a a 


: 1 


tit gtgt gi: a 


a ::. aargt 


-ctatgrgrg 


gcgtt at z aa 


a a gaatca :: t 


g t g t e t c t a a 


?■ 


a t a 1 r a t a t a 


z g*. argtctg 


gataaataca 


t cgct gt a ra 


ac at etc zaa 


::ac ge ag gc :: 


4:; 


acg :t-:t aa g 


ai'-.cggggat: 


atagagc aat 


a ::atgt 1 1 rg 


tggac-t egg 


etgega-cae 


4H 


g-t aaggg-g 


aa^cctgrag 


at at :: 








5 L) 



<Zl :'' ^> H' >'ne sap 1 en 



< 4 0 . i > ■ I 



egrggt tgtg 




-gaggtee 


t'tagga zaa^ 


gaaae aggta 


t tagc at'gat 


ggtag^agaa 




a : :tt 5it--:a 




^iggtgeag 


gag-tgaett 


tt tee a aaga 


gttgtggttc 


egggeagtgg 


1211 


t : attg- :.:t g 




-tt getgg 


agggetgatt 


ttagtgtt ge 


ttatt atgt t 


gg: - ttgagg 




a t ge 1 1 1'g a h 




"ra a a at a a 


gaggetgeag 


gat eagtgge 


aae agat gijt 


et rtegtctg 


^4 t 


z 3 tta :: a'j t*: 




'.'a : gga z a 


at te :aa a 


aaggggtagg 


ttg :aaa'gt t 


aga ::ttggaa 


0 i'l 


tgeatggtg-: 




.:t :agtgg 


gc aegagaac 


tgctgtttga 


cetgtgataa 


aatgagaeaa 




g-aga::r. z 




:a :: gat a a 


gat ert-t tg 


cttgtt ta tt 


ggggtatgta 


eagtgggeac 


4 ; . ; i 


g^gaagr.g t 


a ^ 


t tgtatg 


acggagtett 


ar e:: ga aer. a 


eaet t a tt ga 


atage^ttgaa 




ggaect g ■; z ' 


9^? 




tegaaagggg 


tqaat t tt ge 






Z'^'Z 



</l 1. 

<:iz 
<:i3 



44 7 

Dr:A 

H[. ^mo sap i en 



17 



<:400 > 61 

agaga-gq*: gt trttatt::tt tggggacaaa gccgggttrt gtgggtgtag gattctcrag 

g::tc::-:::: agg rr:gtaggg::r cagaggctta accagaat t^agacaaaa ctggaac::tt IJ 

tzztzzzzzc zqttjjzzz'd ttcgcagtcc ccggg::aa^:: raatgtrttt gtti-gaaaga 1-; 

gggaaaa'iaa t-:: ra aa ::gt c ttnrctctaa czttzzztzz aggttcaggg g::ac atgcgt 2-1 

aggrccgrca tataggiaaa t tg :: atgt ca cragggcttg t::gta::agat t at *: t c at :^a .3 0 

tirragata^a aag:'atag::a ccagataggt agtnttctga Z22t23i22cz ccctrcargc 

t-cga-:-.:a gg^aggr-^- agtgccrgac :'tgr--ggrg g---g-ccga aagggc::aat 4J 

t::::g::agaca c::^at::a::a:: tgg::::gg 4 4 

<jlO-> ^2 

< J 1 1 ■> ^ 

< j 1 ^ ^ H .omi) sap i en 

<40i.> 

Lys Lys Val L^u Leu Leu He Thr Ala lie Leu Ala Va L Ala Va L Gly 

1 5 10 15 

Phe Prj Val o-r Gin Asp Gin Glu Arg 31u Lys Arg Ger He Ser Asp 

2 :'i 2 5 3 0 

Ser Asp Glu Leu Ala Ser Gly Pne Phe Val Phe Pr^ Tyr Pro Tyr Pr:) 

3 5 4 0 4 5 

Pne Arg Pn.) Leu Pro Pro lie Pr:* Phe Pro Arg Pne Pro Trp Pne Arg 

5 0 5 5 b 0 

Arg Asn P'ne Pro He Pro lie Pro Ser Ala Pro Thr Tnr Pro Leu Prj 
65 70 75 30 

Ser 51u Lys 





.11 


. ^ 3 












< 


': 1 


> DMA 












< 


."; 1 


> Hjtno sap i en 












; 0 .) 


• 6 ^ 












^■:^aa sga 


* t ^ 


gtag:tttt<5i 


ta^rri^tt^a 


aa a atg tt at 


.aota agaga.a 


a a. a 1 1 aa aa g 


^ . 


a ''JO a :: a a 


".' a i 


tat 1 1 taa 5t 


t ata ggt tga 


gagaat gtga 


'tt at g.aaga.a 


agtattctaa 




:: c a a : t: :i 


:i a .i 


aa Hat at tg<a 


aa toattttt 


g.at t gaa g ::a 


.a .a at ga at a. a 


t gotagattt 




aa a aa :: ;i gtg 


t'gaaatoa ta 


ctttggtotg 


t .aa aoat att 


tagttttgot 


tttoattoag 


24 


at gt at ^ 


a t 


a.a "i tt t .at 1 1 


aa aat gt oat 


1 1 a a gt g a ao 


'^at t I'oaagg 


'J at aat a a. a a 




aaagwgg 


: a^^ 


oaaatgaaaa 


1 1 aa a goat t 


tattttggta 


gt t ttt-taat 


aat'gat r.tg a 


5 ^' 


gaaa :t'g 


■1 a " 


t :: t at toagt 


agaag tat tt 


tcttttgggt 


aat ttg aa :a 


agt tcoaac t 


4 . ' 


ragat a g 


-a i 


1*: a tt a:a 


1 1 1 a g t a o t a 




aa a gt 0 :t t : 


oattig aaga a 


4 " 


gt gtgat 


T a i 


t r:*-. ^ att gt 


tgiiattcatt 


tcagggttt- 


0- tggt -:c^a 


at r^^at t at a 


r 


^ottcan 


■ 3 I 


g.^agaggt tc 


tg iri tat t ta 


get rtatt ga 


at gt ga iat a 


otaaogctga 


t ' 


oagtatg 


.: at 


tt--:tgtattt 


tagc tgaagt 


gag : taot ga 


aoaaaa tt tt 


tagagoaota 


f-' ^ 


tttgaa:: 


g z .1 


t'ttttgtaaa 


tgt 








b8 



<:21.i > t4 
<21 1 ■> 74 3 
<J12> DMA 
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<213> HDriiD sapien 

<.■;."::.> mis ::_f eature 
< j j j> { I) ... (749) 





> n = A , T , C 


or -J 










<:-\:'r:) 


> ^:.4 












ctgttcar 


gr. :cg--ag-:: 


-cctggactg 


gatgt gtgaa 


aggcatcaca 


ttt ircatttt 




cctcrgt-.jTi.a 


a.itgt t 


grgc t g ::ct 


act gat ::cca 


tt ::gttgctt 


ct at tgtaaa 


12 0 


tatnrgt-'-i^ 


ti. gtatrt at 


-a- :cc-gtg 


rt^t t'^cr::t 


aaggtat aa a 


atggtttact 


1 - 0 


grgrtca^t. l 


gaa :^::cati:r 


actgacccct 


gttgt atatt 


tttcatgcca 


ct gctttgtt 


240 


ttctcrt- :a 7 


a agtcgggca 


gatag:: actt 


::tat r::ratc 


::::t iracgtt a 


tt ggaagcat 


J i 1 J 


gcsacag" 


L :.. a 1 1 g :: t r a 


gggcc-c -tg 


ctt a aaa ttg 


aggaaggtc:: 


a::att gc 


i ■ 1 


sagcacrgar. 


tgaga ::atcc 


gcacaacc'ta 


aaatgt aagc 


aaagt aagt z 


at t aaaaata 


4 ; ) 


zraccct n'- 


tigggc-tca 


cactigiiat ac 


aaattt actc 


atgag::ct tc 


::tttgaggaa 


4 : ) 


ggatgtg r^^ 




agat-cag-g 


ttt attttga 


grt^tgratr 


tt ancaagat 


'.J 4 "1 


gat ::tg =1 t 




gear r a a*: aa 


atagr::::tgt 


t attctgaag 


tgagagga — 


^, 0 ■") 


a agcatagr 


aaacgccga ■:: 


a r :: r: a a a a t: 


aaat aaat ag 


aaaacaccag 


gc ::agaa ::ta 


^. ;■) 


t sgt :: at. 1 


c aca :: aaag g 


gagaaatrca 


aa ::t rgaa:: :: 


a agr aa aagg 


ctt rarggaa 


'/ ;■; 0 


a t a g r a c j g 


aa aa :: a g :: 


rt--agr gj 








74 ^ 



<jl:j> ^'5 

< ^ I 1 > -'12 

<; 12 > DNA 

<2 1 .s > W-y.x\o sapien 



<:4 ; ) ) > ^5 

a:agcag-:a-4 tagatggctg caaraacttt :: ::t c tta r :: :: cagrrcagaa aatatttrtg 

::cccacc:-' a ggatc:ggga ctaaaataaa gajcaagcag gcircccttca ctgaggtgct 120 

.?-.53^aggg-:t z'^ ^^^-zd.cd. ttactgtg:t ttga^aaaga ggaaggggat ttgtttgg-a 1- ■ 

rtttaaaa'it agaggagtaa g::agga:tgg agagg::caga gaagata:::a aaattggrag 24 ' 

ggagaga:-:a tr-gg-g-^a gr-cc:tagg agatgggagg agggagatag gtatgagggt :^'Vi 

agg-gtt rHg aagagtagga ggggt:cact ccaagtggca gggtg-tgaa atggg-tagg :^.'20 

a::::aata-^g-:i ra:'tgatttt aggtttatga c::tgtrrata r::rgtt:^a: ag:^agrtggg 42'i 

tgggaga.-ia" ra:':attttg tgarttttaa taaaataatg ggt:taggra aragttttra 4-') 

atggatg'"t i aaacgattag gtgaaaagtt gatggagaat tttaattcag gggaattagg t4i.) 

::t gat a at r t ^a r t at ttggtatcat taaaaatgtg a::aa::ttggt ggttgccagg tin 

gaggaagggg ag 1 12 



<2 1:;i> ^ 'S 

<^ : i> 7 } 3 

<.;:.:> ri:2A 

< 2 : > H':!-Tio 3 ap i en 



< 4 : 1 -J > o - 

tagcgtggt: g^ggi^cgagg tacattgatg gg^tggagag cagggttggc ag-:tgttct tn 

g:a::agaa::c aagaattaca gaa a aaagt c caggag::tgg agaggcacaa cat'-:tccttg i:2) 

gtag::tcag: t::tg:'cagct gcaga^rgcta attgrttaaa cttc::aa:'aa ag::tgcccag jMii 

ar.ragca::tt gtgttttgat t'ttt::ttttt t:^:rtgg::t: t::atrat:'ct gc agct t c 24 n 

agt:::att::c agagtcgact agaagctggg trtgaggatt a::cagcM:tca cggagtgact 2 dm 
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t ccagaaata 


tcct ga :: ::ca 


caaggatgta 


acagaaaatc 


t ggagaccca 


sgt ggtagag 


3 ■") 


tc i-aga ga 


gggagc^a-- 


tggagt^aag 


gat g::aaat g 


g tt c aa t a ag 


gatattgctt 




qaqaaq acqq 


gagggaagc: 


aagacccagt 


gggrgcat :: i* 


ggt tcgtgct 


g t at gcagat 


4 ^ '.) 




ggaa :: aga 


cttt^ctggc 


— artt— tg 


at :: a :: aagga 


attttgggct 




r - — tacgg- 




a::tgggatt: 


ctacttaggt 


gt -tgtt-tt 


aggggttcaa 


t :}■') 


at: r act c ::ag 


ga :: ac ::a a 


gagatgtttt 


tt agt-t::tg 


c-tgagg-ct 


a gt tt gc att 


^ ."1 


tgtc- g-ata 


ratgagaggg 


tacctgt-tg 


ggtggcrgct 


cga 




7 ■; 1 S 


<2 I0> 


6 7 












< j 1 1> 


1 022 












< : j ij > 


DNA 












<21.3> 


Homo 3 ap ien 










<400> 


6 7 












ccr gagaaag 


-agga-rgtr 


ttaagttcta 


agat t taaca 


aact tactgt 


t ::ag tat tat 


k-" ."i 


^zzz aag :: ::^ 


aaaaggaaga 


taggatttt z 


aagat at att 


t :: zaa itt tt 


1 1 aa zaz gg :: 


Z z. 0 


a-::atgga-g 


aa jcgtttcc 


tag:a-tgtg 


tt gttt-art 


tggaatt aag 


gatgaattgg 


z ^ 


gaggaga-ag 


rang a zaz ag 


gtgggtaggt 


tgggtggtga 


ggggaa--ag 


t tctaat agt 


;; 4 ■■ ■ 


::ct: -aactc 


a.::r. — agctg 


tttctgtt-c 


acacggt :: za 


ctgag-tggc 


ccagtcc^ct t 


i") ; ) 


c-:a:tcagtg 


rgr :a :ca aa 


gg:agctt-a 


aggtt-aatg 


gcaagaga z z 


ac rtataa zo 




r ::a :: 


::*:.g::tgcctc 


tttttgttg: 


:actga-tg:: 


tatggc-at :: 


t g tt at agtc^ 


4 2 ) 


gcatcgcrc- 


-agigtgt zo 


aggcc^taga 


raaggaaggg 


gag-tatggt 


gaga tt :: t a a 


4 ^ 


r- -ccagg::^ 


r T aac :: :t c a 


ac rctagacc 


tgttgttt :t 


agcatcatt t 


att tat :t a :* 


4 I ) 


ac aat.a 


goz diZzza-zz 


agtcattaaa 


-tatggtgag 


att rtaa tea 


tgt irta'g t a : 


K j 0 


-tgatg--n ag 


a gat aatttt 


gttgaatc:c 


ttcaattata 


aa :: agit gag 


tt agctggat 


t ') 


aaggactagg 


g agg'i'a atca 


gt att attta 


tt tt tgaa za 


cc ate aagt :: 


t agacttggt 




gg::r t :: atar. 


t *:. 'J t a t :: a t a 


at::rtgggg 


gt aagaaatc 


atatag tttt 


aggttgggaa 




[jorcroaa a a j 


gittgcaaiia 




" qi" a 7q aqq z 


qaq tt qt :: 


t ^ a tt ag :: t a 


4 ■ ) 


igccccc-ca 


t :' a at t zao z 


ctatattcag 


at :: agaagct 


gagtgt-tga 


at t acagt at 


^ ■': •') 


actttccaaa 


tt:-:ctag:c- 


ctgctggtga 


att tgcc ::tc 


ccctgctcct 


tt gacaat t g 


^ K '■) 


- - ---grgtv. 


cgt :t-:ggg 


c-:tgaga:t 


ggctctg:'tt 


atttcgttga 


tcttcat t :t 


l-:i2:l 
I'.itt 




6 8 












<J 1 1> 














<^ IJ> 


d:ia 












< j 1 ^ > 


H'.}^Tio sap ien 
























::cagat :: ':az 


t" ^. iiag"-. gg^ 


-tggatttct 




tt 1 1 ra at'tt 


gaaagaa act 


t ' ' 


gga-atragg 


a::tatgtg 


ttgttattgc 


cactagtgtt 


caagtgtttc 


ttgtttt-c= 


1 2 1 1 


agagat:r:r c 


taggtctgc: 


agaggcccag 


acaggctcac 


tcaagct'-Jtt 


taactga a a a 
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r aagat t 


a :: 


iitgasgtat 


1 1 1 at a a at^g 


z at ttat g':t 


gtt agactgt 


g^ggt t aa at g 


f , 1 ! 1 


1- t ::c ^t 




:iiattattt 


ag aat t :t t a 


t gagttt aaa 


a 1 1 1 g t a a a t 


1 1 :t a aat z z 




aat tat g 


* a a 


i rtga a a ttg 


rtgct::att 


ggagtagttt 


z z ;: at tt a aa 


t at ca aga t g 


■ ; ; 1 


gctatat 




a a -a a aga ga a 


aatat ggt : a 


a gt tt .a a aat 


ggctaat tgt 


c ttatgatgc 


'.^81 ■ 


tattat t 


ata 


ga':taatgac 


atttattt tc 


a aa atac taa 


attgtcttta 


gaaaaattaa 


4 1 1 


tgtgatt 


a ta 


g^gtagagaat 


■tt tggtrgtg 


a :: tacgct 








< 


210: 


> 3 













<211> 04 5 
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<21.> DMA 

1 .■> H jmo 3 apien 



<4 0:.l> 8- 

a::aaaca\::*. ta^jaaaaaag aa::attac:'a atatcagtgg cagtaaggg:: aagctgaaga ^'0 

ataaaraga--: tgagLtt::cg ggcaatg::::t gtrctcaaag a :: at ccaa ac tgrgtnragg UO 

c ag::tga .i a ': a^T fi't. t I'cc t cccagtga i^a agrataigtg gtcagnaara caaa::gacgg l^-i) 

naaatgagg-.: t:v:ca::a^ag gcccagt caa ■:: aa act ■:: ::t :: tcrtrc:tcgg gtagg::catg 24 0 

ata::aagtg.7 a a rtcat :: aa ataatttaaa c:::^aaggcga taaraacg::t at 1 1 at :: ^."lO 

t aaatt taf. t :i a g ::ct tea taatgt::gta atggattcag tta^ttgtaa atgattttgg 3^0 

gttgttata.: agatai'ttgt ttttatatat aa^gttgtgt tatttttttt tttattgttt 420 

cagttaggtt t Jtgtt gtt ggarcgaaag gggatatatt tcagaaatgt ttctct:aag -t^ O 

atagaagtga gaaagaaagg agatcctgag gctaggattt attaaa:tttg gtgtgtgcgc 540 

aaaagggagg gggaaggcag gaatttgaaa ggataaacgt :tt::tttgcg ctgaggaatc b-OQ 

aggaagcgtg a:'tcacttgg gtctgggacg atattgaaat ccggt ^45 



<:iO:^ ^4 

< : 1 : - < a 

<:ij:> DMA 

<2 1 > H -jm :.) stolen 

<22:.'> 

<22 1 > 'u 1 s^:* _f e ature 

<jjj> f 1) . . . (301) 

<::j?> r: = A,T, C or G 



t:tgat'gtta a*:. - a : a a : 1 1 gaaggatgr: aatgatgtar caat::-aatg tgaaatct^t ^.Q 

^^t^ttat::r. -t a^ g rtgg agaaggatta gaaggttatg tgg::agataa agaattctat 12:) 

gcac tt -rt aa t:'at::gatga gaatggagtt ■::atggg:tgg tgaaaaatgg tatttgaa:r IrO 

agatartaag t:rrarttgc cacgatagga atagctttta tttttgatag attaattgtg 24 0 

aacttataag a^^gtctt gga caactgaagn ttaaatatcc acangggttt attttgcttg 3:.)0 

g JOL 



< 2 1 > 

< 2 1 "i > 2 o 
<2 12> 2c:a 

<2 1 .: > H-sno s ap ien 

< 2 2 ' > 

<22 I > m 1. 3 :: _f e ature 

<-22> tl) . . . (2 36) 

• > n - A/r, C tr G 



<: 4 ■ ij > ^ y 

ag-gtgggt': grjgrncgan gtagagaa^r: ga::tgaaacg tttjagatga agaaagttct mj 

tct rc^rgatc acagccat::t tggcagtgg: tgttggtttt ccagtrtctc aagatcagga 12(1 

acgagaaaaa agaagtat-:a gtgacagcga tgaattagct tc^agggtttt ttgtgttcct^ IPij 

t ta ^ccatat teat t tt:g ::c cacttcc a^: :: a at to ::attt cca ag atttc catggtt tan 24 0 

acgtaatttt ct^tattccaa tacctgaat: tgcccttaca act ::t^t'ctt': ctagtg 2'-'»t 
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<210> 8h 

<:;i2> d::a 

<;jls> H-.!rno sapien 



<4 0:l 


> A f", 












tct ac-ga^g-j 




t^::tg::tc 


attgt irtttc: 


ctctgtgtgt 


agtgagtgac 


cctgg ::agtg 


6 0 


tttg-::t.:fr:.; 


J a 


.:agt = 


rctcagaa:: a 


a::aggg:tgg 


::t t gga aaa 


a ::c r c a a aa r 




agga:tg:g:7 




raart ::t 


ggtcaggtgc 


ga::t ga::at 


3aggg::::gga 


jgrggttg::: 




gaoggcagga 


::r 


.-jgagagg- 


cg-gtgccirg 


g-a::tggrag 


-gaggrt^gc 


gtgrccrc-a 


24 0 


ggcagat:-:tg 


gg 


'acttr 


caacccaggt 


1 1 acg ::cgtc 


tccagggaag 


^ctcggrgc- 


j> 'J '.1 


agag-ggrgg 


g:: 


agat iriga 


cc ar ccccac 


aga ::caga a a 


raaggaat *: t 


c-gggacta- 




c:ajtr---:r: 




/aa^ccag 


ctgatgt aac 


::ar::t racrt 


ctt araaa^a 


ragaatct at 




t-tactcagg 




■.icggg-::^ 


cgc -ct :ac-„ 


^agtta-rgc 


gag-giig-t 


gtr^gratgc 




t:cgggc.-:--: 


a ;: 




rgrgctctag 


aroatggrga 


-:c:-ccg:c 


ctgtggttgg 


s : j 


a at iigatgc':: 




ggat-gca 


gg::caaatc: 


cagatcgtgc 


tec ::aaa-:: ac 


ccttg-tgtg 


h ;") :"i 


c rccttaacg 




acr gaaag 


ca 2^zzzac2 


acangga ga a 


acatattr t: 


aattt gt gat 


6 :'i 


girtcitcr a:: 


aa 


gg: ::::a::c 


a-ttc-gag: 


ttaatgcgt:': 


t :::aa::a::t: 


aaggagact 2 




t aatgaaag:: 


- ? 


ac gaaccc 


:::tt-- ::cg: 


cc a a a :a a gt 


aaaataaaaa 


z a aaagtct a 


■ 


tct agatgt*:.. 




a a a a aaaa 


aaa a aa 











<::l:.l> h7 

<2 1I> -■.■■0 

<112> ::jma 

<21.?> ri'.i:mj sapien 



<400> 

tttttg:::tt ■: a'gat::tgaaa tgtctgagag taatagttt:: tgttgaattt ttttctgtt: ^-.o 

atttttrtg:.: a :• agt ::::att ctgtttttat eactat^tag gcttgaaata tatagtttga :;.'') 

aattatgaca t:':tt::-tct ttgttatttt cct:atgatt gctttggcta ttcaaagttt l-O 

attttagttt c^r^gtaaatt rrrgaattgt attttccatt attgtgaaaa t agt a :: ::a ::t 2An 

gcaattttiaa taggaagttc attgaat::ta tagattactt tggataatat ggca::ttcaa 

taatatr-ja*: gr v 1 1 :: aatt oatagacaaa atattttaaa atttatttgt atcttttcta '^^u 

attttt : -^t". tr.r.ttattgr aaagatttac ct^^ttggtt aatattttcc r-agaaattt 42ii 

at t at t t-:-ia'g g':atagt::aa taaaattttc tt^^tctatt ttgtcag.ata gtttaagt'gt 4.--n 

atgaaac '^a^ agat at a ^tt gr atgttaat t ttatatttt gctaatttac tgagtgtat t ^vl 1 ) 

tattagttta gagaggtttt aatgtactgt ttatggtttt ttaaatataa gatta::ttat ^'''^0 

tttttaaaaa aaaaaaaaaa 6 21") 



< 2 I J > t 

<2i:> J. 'IS 

<^I2> DNA 

I • > Hen:: 3 ap ien 



<2 2-.. > mis feature 
<222> ID... (308) 
<22 3> n = A, T, 0 or G 

<4 3 0> 8 8 

tag:tgtgnt cag::aggecg aggttttttt tttttttgag atggagtctir ge^cetgtcac^ 6(1 
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craggctgga gtg::a3tggc ctg^tctrag ::t:cartgcaa gct::carctc I'tjgattra:: 12j 

gctatticr rc t 5 :: ::t i^a g :: :: tc :: iraagtag ::tgggaota:: agg::'gr r ::gc :: ::a :: g:: : 

d^'-^-zta^zznt ctgnactttt age acna gat g::ggr: t c :: ::gtgttag:c ag :^ a ■: ggncr 24;'' 

cgatccccrg ar-r-gtgaa ctgcccg-ct cggcctccra aaga-::tgcc cggg::ngg::c 30:) 

g-::":cgaaa 3 0m 

< 2 1 0 > 3 =^ 
<J 1 1> 4 '^2 

<2 1 3 > :i xT\o s apien 

<22::)> 

<22J> ■.!)... (492) 

<22/> ri = A/r,C or G 



< 4 i.) :.) > 



agcggccg.-: c 

gaaangt t. r r =l 

gtrcacagL^a g 

aagcaaautg t 



( . ! 1 



.l^;^gcaggi: ^ tgctaagcaa rraracanac-:: accttaataa aaaccaagat 

;i a irrac t ttatcaaaag t ggcccegat aca aaga irrt gtacacgatt 

^^zzdL-B. tg::-:: aaaaag tagaraaaa.:: craaatgtrc attaairtgan 1 j 

at 3 tec at:a::aa!:gga atattaigta g:tta::aa::a tggcatggag 24 ' 

ta:tacaa":a t g gacga gc :: ttaaaaacgc tatgctaaat gaaaaaagtc agatatagga v-i-i 

aa::t3catgt -ta'. atgatt-t cattcatatg aaacagctag aaaaggcaag tcatagaaac "t 

aagat .agat'".: g^g-iaaacggg ctggaggacc ataaatggoa ctagggattt ttgaagttga 42'. 1 

tggaaatggr. -tt aaaatcag acrgcggntg cggttgaaca agtctgtaaa tttaccaaaa 4H;i 
tgcgct aat a ta 4 )^ 

< 2 1 0 > 

<21I> 

<2i2> d:ja 

<2 1 > Mt'mt) sapien 

< 2 2 0 > 

<22:. > Hi 1 s feature 
<222> I 3 ^0) 

<22.-> ri - A,T,C or G 

togagcggO'.: g':--v :ggg i-ag gtaoaagott tttttttttr tttttttttt ttttotaaca 

gctoLc^Lgt*. tt-ittgoaat aoagoaiaagt otggttaata ttaagng<ata t(^aa(^ataaa 

gtattggtg.a gaagtctttt gtgacatttt ttaccatccc aoottaaata tttctgtgca 

aaanaat"^::a c.:r ::attgtt tggtancana ggatctctta aaaagttccc taanacactg 24(' 

::iggq::at :aa a"'-iaa:aaa ataaaataag gagtgatagg ctaaagcagt attttccott 3^; 

^::ca': ^ :di' t " ■ Ki'/aagca 1 1 at at t ''^t a accaaaaaat gatcacacca ggtcatgcaa 3'>i 

aactgtcoa.i ta* tac'i^gag aaaaaaccct 3^m] 

<2 1^'> 9: 
<21I> 1/2 

<^i^> Dr:A 

<^13> H'. mo sapien 
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<4 00> U 

ag::gtgg': r:^ c-{gr::gaggt 'jtgt::aatta atgctagt:::c t::aggattta aaaaataatc 

ttaact::aaa g*:. :: :^ aat gra aaaa::attaa gtrggt^a^c a ::t ::tt gat ttgaatta::c 

t :: r g::t a :g;A ^'iqr. zzzz iiazzzttz^^ a rjt a ag::t s tatatctaag gc rtg:::: i^gg 
g:gg = ::g::c g;i 



1 J 



<:;l:"::> ::):ja 

< j L "ri > H j'no 3 ap i en 



: 2 i.) > 

:2jI> t;ii3C_f eatur^ 
z::22> 1) . . . (570) 



< ~: 2 3 


> n 




or G 








<4 0 0 
ag-grgg— g 




j:tgaggr 


ctgacaa::t a 


a a a aga a g 


aa a aa tt gg t 


at tttgg a t a 


t : ::::ag:: --xKi. 


a t 


.1 tt c g t aa 


gtaattagaa 


ca-aaggagg 


g 1 1 aagga aa 


aagttt ag tt 


ttgaar ::arr_ 




.: aaat rta 


zt gatttt ga 


g gtt =rgrag 


tagtt tta ac 


aaaa tttt 1 1 


aga ::aa:;g:. r. 


a. a 


:t tt tgat 


caagaaag aa 


aaaa ac tc t a 


aa tat tt t ta 


ggaattC'tat 


gccaggr.:ca 




tt irctc-t a 


gtgagcccgc 


t tgct a aaag 


tccacgtgta 


t tatt aatt a 


go-ggg::-gg 


t -a 


.^cac-atg 


t aa a a agaag 


::ctatt::a:::: 


a ttaat tata 


taga tt ag a t 


at gtaaag*: a 




.it t'a agt a 


atggatga :: a 


at^atggt = g 


tggaatatgg 


tcaatgagag 


tcagaaaag:. 


a :; 


iggcat ta 


gt a t aagrag 


t agat aaca g 


aattgacggg 


tcaaaggat a 


aa a at agg tt 


t :l 


t c aaat a 


gg^tgcta^a 


ga aca t atn t 


a ttc ttaat t 


ggaagttgct 


ttaca-tggg 


tgg tatt gna 


ct at atgcat 









1.: 
2-1 

4 - 



< j I 0 > - ^ 

<2ll> 4-; 6 

<212> DNA 

< 2 !.""'■> H'jrno saoien 



Till s t_f e ature 
i 1 ^ . . . { 4 4 6 ) 
:-: = A, T, C or G 



< 4 .1 -J : 

^^=G^g=Gg 

cctaa ttt 1 1 
ataggcttaa 
ag: at t agt : 
■t-agt at ig^j 
tt ttctg.ia^ 
cc taa tat.t- : 
atctttt-tT 



ttattt agtt 
t '::tgcaaaat 
aatttatagg 

a 1 1 1 1 1 .a t a 
aaagt agagt 
:tg rtgcact 

t^'^gatttgt gggacagtng tagtagcttt tctaatataa t^ttatattac 
a':-trtggtgc tttttg 



■—gggtag gt :caggttt 
■gagtttga atatatttaa 
a g g a gg a t t a a a t g a a a t 

• aatt ttt tt t ttttgtt 
taaatatt atttgggggt 
I at ttt ta ctttttgnta 



gtgt aat^tt t gga taa'gt t a 
gagaat tatg ataatacgtc 
tggtgc tatg gtt aca t aca 
gtataggttg gatgaaggtt 
gtgatatttt atttgaaatg 
a c t c a a a t c a a a 1 1 1 1 c ci t 



4: 

44 



1 ■ 1 > 

1 : > 4:3 
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:?.13;^ Hjmii sapien 
:: 4 n n > 9 







:ggg:agg 




::at tagct 


rttct grtt a 


gaatarg3 gg 


cagacagtgg 




^0 


agaggc:: a j-i 


r :: 






catcaggg 


tgat gaccca 


3g3aagg!:ga 


gtgsgaaggr 


1 


:;o 


gr cgg-H-^a- 


a :: 


g-7t-tgg 


at 


rcat'c ::at 


grg3g33gc- 


ct r aagt tg r 


gt 3t--3gga 


1 




ggagatr j:: -i 




.:r::g a ga 




::aa :a g 


3 r 3 c g 1 1 g 3 


agg-gtt::t- 


t rrsggrt gg 




4 0 


atn ::acr g:;.;! 




■:gg 3 3gaa 


t c 


-tgcccag 


gg3 3CC cage 


gtgggggr_3r 


r 3 ggac r 3 gt 


J 




rr.gt rrr ^i^r, 




:gaga-rc 




agagctgr 


t g r 3t r r 3t 3 


gggtgtt gra 


gg3 rtac a r r 


3 


0 


tggr::n g --r. 




rsgt 3t t 




ttCtt3t3 


tgttga---3 


tttgrrr33 




4 


■) -J 



4 ,-0 



</;;:l> in i 3-:'_f e iture 

<,:::::> ^ i) . , . {4 90) 

<;:2.^> n = A,T,C or 



t-g3g-: 

tgggat3tt:: 
gggaga-ttt 
tgr3t 3-.ga 
gt ta 3gn 3tr 



g ::-rgggc3g 
t 3 1 -g : 1 1 a 
aagtgrtgra 
gr nagtacac 
at ga I'tgst t 

3 ? 1 1 ■:• 3 'g t gg a g 3 a c a a a a r 
c c a g 3 3 3 -g c a 3 -3 a t g -g t ^ t t a g c 1 1 r ■ r 1 1 
a 3 1 1 1 1 g t '-J g : • ■;: a 3 g t g g t t r 3 g 3 a a 3 1 a 
a 3 rtgn jaa 



gtcctacttg 
3 rt gggt 1 1 3 
tttgaargat 
t 3rt3taa 3 z 

t 3 3t 3C 33 3 3 



tttgriigrtt ccaracactg carrtacota 
'g333ggtg3g rtatgcgtag aaga3rtact 
a3grrt3tag ataar3gt'rt g33grtgc.3.3 
3ggt3 3 3rt3 cctgtttgta rttgstatag 
■:t3r3g33r3 tgr 333attt tttrtgagat 
rrarttsarr tctcgrtaat gratgtagra 
rartca3a3t atg33ratta agtggttgtg 
C3tt3t3a3t 33rrta3gtt aaa a 33a 3ga 



1 0 
1 - 0 



4 m; 



;: 1 ■ 
;: 1 . 



LiNA 

rv..'\TvZ 3 3t len 



<4! 

agcgtgg--: 



rggcrgaggt 



gg=iag:cc a:: 



:3gg3.: 



tct -rtg ::'.:a'g taatgcaa::c csacacaata tgot3:'aggg 
c rg r ret'.:: /g gtacsaggga a3ragc3rgc asagra.^aag 
aat rra^gta-' aa-rtsagrga gga rrtgrcc gggcggccgc 



ttgaatggira C'rttgtcrtt 
aa3a'ragaat trcc3cggtg .l.'.C: 
gcracagagg gctcrctgag C: 
teg 



t :. 7 
d::a 

HC'TTcr sap i en 



mis r_f eature 
(1) ... (527) 



30 



<223-> n - A, T, C or G 



<4.')0^ 97 

tcgagcg-_7-::: gcccgggcag gtctgtgcag gagaca::tga agtgggtagt gtccatastc 'v] 

r ttag'':-.:?:. gttgctgasa tt^cagttgc actcct c ::a a 3::caaaatg:: ctacaggaci: 

atigggaaag:: ctcggttgr a gaaatcaaga caggcaagtg ggaagataa^ tcggctttga 1-^-1 

g g:: ca aa^": a 7 at: ::::gggtc r aaagi'atagt trcactctcc g^i'ttgtgaa gtgtcciggg 24 :j 

t jaa irac^. i :: ::t rtt g aat':c::agag aggatgaaaa taraaaaagt a:: aan a a r:: a 

t ::t at a at ::r. t c gtgagg attaaagaag a::gaag':gtg tgaaaagcia ag::acagaj:: 3-.'.') 

aggcatti'ta caacaagtag ttatcatttt tggaacratc crgn::rctag ■:: rcagc ::ca 420 

ate accnnct cttagnctct tcatatcgaa ngccgtaat:: ttgaccttct cttgcnactg 4^.;J 

gattggtg'':n ggctgatgcc c a aact t ::c r gagatg::tgt ::tgggaa 527 



<2I:)- :H 

<2II> SI4 

<212> DMA 

<2iv> H :)mo sapien 

<22 :.l :> 

<22I> 'Tiis eature 

<222^> ( I) ... (514) 

<22 3> n = A/r.g Dr g 



< 4 ■ ) ■.) > ? 3 

t:gagcgg::-: g::-:cgggrag gc-tggct-- ^a-gg-r:tr ggggtgg::::- ga-tctgt-a 

ctattcc':. aa aacatt ::r:ag ga::arctg::t ::caggaagaa a': tt ::aa ::a :: raaaattcat ]2:i 

ccaa at *: r r, a i^agatgggaa aagtgattot gagac::aga-:: cagggtz'agg ■:c aaggt-::at l^.o 

a:ag:a-:ag tgg-r.gggcr gagactggg- -aagggaa^:: ctgt^tgat- atattttt^c 24^") 

ragagrtgtg a;:^:c^trtag ^ a agg ::t: g t a^t^ttgagg gagagaragg aagcatag::t 3 j 'i 

gagg^aatga aaa^at::aa*: ::tt::accrga aaatttaa:^ I'gtggaagag gatccagg^a 3^-.) 

::at: atagg::t •::'ggaga::aa araggaaacc gg ::g::ga ::c a ::g::caag^ gaattaaagc 4^'..) 

a::a:'tggcgg :: :'gt: tarcag cggatoc::ga gattnggtaa^ aaagcttgga gtaatcatgg 4-') 

g-atag:tgg t:-;:-tggggt gaaaatggta c^ag 514 



<2:i> 5^0 

<2:^> EOJA 

<:2 L > H rno 3 ap ien 

< _ 2. J > 

<1.^I> iTi . s ::_ feature 

<222> (:)... (5 30) 

<2: ■ - :\ ^ A, T, :: or 



<:4"iJ> 



tagagaggca 


gc- 




-ag 


gtctgaagaa 


a-agg 


t a t a a 


atttggcagt 


ca gta a*: 1 1 1 




gacagggaag 


tt a 


aaga 


ttg 


catgactt ta 


aatat 


gtaaa 


t ttgaaaat a 


<-:t gaat *:t rg 




agtaataatt 


gtg 






ttg atctgaa 


aaata 


t <a a t a 


atggctgtcg 


aagaag :atg 




ttcaa aaata 


t tt 


aatt 


raa 


ttcaaaatgt 


cat ac 


aaat t 


atggtggt t t 


i:tatg::ac ::c 


2 4 


ctaaagatta 


aag 




tta 


get ^aggt ac 


a t a c t 


aaagt 


aatatatt aa 


ttatt : :agt 


3 ij 


acagtggtgt 


tta 


ataa 


tat 


tga rat t tgc 


a t a c c 


ataga 


ataat ttaag 


aaaga :atgt 


3 b 
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gtaatatt::-! ir^atgttrag aaaagcaagc aaaaggt::aa ggaac ::tg::t ttggttcttr 4:^ 
tggagstgjn ^tracatrag c^:: ::ata S3 :: atrratt::ta caaaa::agca ag::taarc:ac -H 
ttgaarc::c.i at::rc?agat taagracar:: ::t: ::at aaa t:nacgaag::c 5^ 

<2L0> 100 

<jl:> 5.": 9 
<::l.:> DMA 

I • > H .):Tio sap i en 



<-lOv> i:iO 

agcg-iggt^c.:? c?j::cgaggr ccaggcacgg tgg-ttatgt gtgtaatcc- agcacttggg 

gagg^rgagg gaggtggat :: accc gagt :: :: aggagtttga gacc s gt g gg::aacatgg IJ: 

cgaaact:M:a c :: :i:::,a ::ca a agaagaaaaa aafiagcirag gtgtggtggt gtatgc::tgt 1 -i 

sgtc-ca-^a-. a -:,ggt ?g ccgaggtgag aggatag-t- gag-crsgga a^r^gaggirc 2-\ 

gcagtga ^iO". at ga:,tgc a-:: r actzgcgccc c ag :::: tgggc aacagagcga gar-ttgt::t 3') 

craaaag".::- ::cgaagga:*: rtiaggaag*:^ gc t: a aaagt :: ccgasargat: gcricggggg: 

a^gttaggg" '::'^tgaatgc triaat: t :^ ::t r t:aac aa ircgc ccai^icaaga gaag::acttr -L": 

cgactgg.r-J oggggragrg g::r:tra-gr: :cacaa-c::c agcarccrgg gaggotgaag 

::aggaa:::i*:*: gc'r. tgag:: :• agga ::c t ■:: aa ga acag ::ct g ggtaacsta S/: 



<;:!:■> I V I 

< :; L 1 > 2 7 7 

<2i:> :)::a 

<2;I'> Hjmo sapien 



<40 j> 1:1 

-cgag^gg--: g i' -cgggcag gt^gcagga^ gaggatggaa acigaggsgt --aggaagsi 

gaggga^-.: j:i ga^. :::: cgag tggaaacgg^ agarga^tat arr ggat: r ct::agaagra i:; 

::tgggatnra atgaatttgf: ccgaasasca tgataagata :cagaa3t:cc ggg a agg a I-"' 

r aatat age--, gatcatartj ac cc age :: at iracgaagaaa trggaagaac tagaaaaaga .'4 

sgaagag'-Jtg ag tacagacr t ::gg::cg ::ga C'::a-::gcr J7 



<Jl!'> l-";2 

< ^ 1 1 > 4 0 

<2i2> ij:;a 

<^l.-> H:yr\o sapien 



<4 3:i> i:i2 

gogcggt-:g:: ggjirgaggr: tgacggcttt: g:rg-:-ccag agc-:g - aa a:g:aagaaa ( 

agt::gatggg aragttagag gggatgcgc^, aaag:gtgaa at:*agc*:gtc -zzza^zzLZK 

agaaaga-.tn tggtaaccag g-gt^ncagg g^tgggtrgg gg-c-^aaag- giaaggac-- 1h 

:ctg:^::c^ t-.i grggagagct ggag:ttgga gacattac^c cttrac^aga aggaatrtt: 24 

gjatgtt* ^ • ^ ?ggaa g::^ gtrttgg*::: t •:gg a ag^:: ag rg ig ag ::^.gg j::zz -r:^. .5ii 

t-gg::-cva-T gt'.iag*: tgt atgtgggtai g-:^g^gg*:ta t c: *: ^ggat a aaggg---t: 

taggg:a'ai a a. /t L^act a ggt 'itat at tgtatgtagt 1 1 ar. 3 1 1 1 1 1 t a a aggtg 4/ 

t^acttt-ita a'g-:atctata aattgacttc ttttttttag ttgtatgatc tgc I'ccgggc 4^- 

gg-cg:t 4'^ 



< 2 1 : ) > r I 3 
<211> 4 ^0 
<212> DMA 



<213> Hjrno sapien 



<4 00> 1':'3 

gagcgg::rgr ::c gca ggt ccaaa::::agc ttgrtrataa gt ::at taa:: ^ aaatrcatta 

caggc a ^r.t*: r :: ^gt tea atgtttacaa 1 1 ct t at gga aaaaattag:: aa::a-: 

tntaaaaogt gc ,7::at t ta :: ctttgcgcga 

cga ractr 3 a aa^ittattcc aatatatrag 

artaaarf.ag aaT:::-::ttaag r-attct^at 

attacg^ag:: trrLHttgtrt aa grtttirtg 

toaatcgtgg gaagctcta: aagttatatt 

age ::agccag acaaaac agg::aaga-:: a 
t'rttatg ":a a 



a::a::a 

gtg::ttaaaa ta::atactt:: tattccaaga 

cag::aaaaai: ataatttgca actaraaaaa 

gttca^agtt gtgattrttt aataaatart 
gacttggttc aaacac atg atatatattg 

ccatgrartc tttggaraga gctctaa^ag 

aaagttgaac caactggggc aaaataggac 



6 0 
24-: 

? ■■ 

4::i 
4 y. i 



<2io> i-:'4 

<J11> 4^. ? 

<J12> DMA 

<2I.:> Hj-no sap 1 en 



<43;"i 


> 1 4 










-gtggtcgrg 


gc-gaggt tc 


aggttggtrt 


tgaact t ttg 


at::ttgtgat 


ttgtcrgc :t 


cggcttcrc a 


aa^n.gttggg 


at t atagg :: a 


tgagctattg 


tgtttgatt g 


agt tgaac at 


tea at gt ::ag 


at:t aggttag 


agtttctiraa 


tctttttatt 


tt tactt 1 1 1 


aaa ggagt:g 


ttggagatt- 


tt' ::cttaat 




tatgaaattt 


tat acca t a a 


at atagt at g 


1 1 1 1 a 1 1 1 a t 


gt ajtgtga: 


■::tttgaagg 


at :: acaaa 1 1 


a atataat a g 


tttttttttt: 


taac t rgtc a 


ag gact aagt 


ttttgtctrt 


gttggaaat g 


t ataaactgg 


a ttgat g aat 


r ggtatagat. 


gg:;ttttatt 


atgaggat ra 


ga a aaact t g 


aaattc tttg 


g.ttatgatac 


tocat at tt -1 


t ■:: a ::cgt at a 


gggaggattt 


tggtatgggg 


a agtagaaac 


a tttttacat 


ttt acag ja 












<::i j 


> 1 :. 5 












> 4 7;t 










<2L2 


> DMA 










<^i ? 


> Hjmo sapien 








<22 : 


> mioc featura 








<22;: 


> ( 1 ) . . . ( 4 7 9 ) 










> n = A, T, : 


or g 








< 4 rj > j 


> 1 J 5 










gcgtggt -g-t 


gg :• ::gaggt-: 


tga:tgg:tt 


c ag-t tccaga 


agttgagctg 


gccttt agat 


aa aata at tg 




tgctgcttat 


tcc-tttc:gt 


ttttcatttg 


agtgtga ac a 


gttagat la a 


at gtggtt 


gn:;t-tt:-a 


t tttgct -t a 


gttttcattg 


ttgtgagtag 


^r-cttr. at 


- tgcatt 


t a g 1 1 a t a a t 


gtt gtggatt 


c a " ga^ " 




ag-tttg-.tt 


ag :x a atat gt 


gaaggtgagg 


ttaagtgttt 


ct ttgtgtag 


at :: ra tt t ag 


--tgt-.gt 


t g- ::t tgat g 


ggtgttg:tt 


tgtttct :ct 


ct tttccat :: 


■ttttct attt 


gttt tt -att 


acfttctgg- 


ttcttttctt 


aatg taataa 


aggcagtttc 


taacaaagaa 


agaatgtggg 


ct t t ggagtt 


aga tagac ::t 


ggntttaaat 


tttgcttctg 


gctctccaa 



I r. ■: 

3 h '.< 

4 2 0 
4 H 

4 8 .-t 



3f- M 
42 i i 
4 7'-^ 



< 1 0 > 1 J G 
<211> 511 




<212> DNA 

<21 > Homo s ap i e n 



<40;")> 106 



t-g-gg :: ':g^i 


ggt. roaaaao 


gtggatt-ta 


at gaootgto 


tt gagoc tgo 


ggttgtoagg 


^^0 


agt :: gg a r:. 


g-agiag- at 


gggaag-t :a 


tggt tt aaat 


attgaot gt t 


ot tt ga te 1 1 


1:0 


a _ ^ J ' ..1 -) .. 


gaT roc a gaa 


oattt rtagt 


ag gaa ag aoa 


t agtaaggga 


tttttatgat 


1 - ■■) 


tggga 3.-'i 


r gggaga-aa 


g-tgaagatt 


•^qt ta aqirao 


t atg tt t ttg 


t tatott 1 1 a 


2 ; ) 


yd — ^' .i^-i 


g::ta:-o::t 


tagrt agrta 


"t^i" Zi3.zi^^ 


ttt aaagt ga 


ttat^totot 


'i :'i ; ] 


dz ag agi t 


a raoaangag 


oat ::t rtg aa 


agag a a t a 1 1 


a 1 1 ttggat t 


t :: taaaga t g 


<\ .1 


t ac no c a aca 


gg acgao ::ag 


g-aaaaggtg 


a'"" "'■"'aqaqQa 


Q'^ acft t Q*" 

rjj-^J^ — ■ - - - 


ataaoaot 0 g 


4 0 ..1 


g ao c a a 1 '.'^ 


zz '.'toaa ggo 


a irttoaga a z 


z*' ^ aaat 


o at 1 1 tgt ao 


■"^aaar "''"^t "a 


4 : 1 




atg gaaat ao 


a::att:ttta 








^ " i 




> 107 












<-:li 


> 4-1 














> :iNA 












< ^ 1 ^ 


> H-jmo sapien 












> 107 












ggoogo ::ogg 


goaggtooag 


a atatoaa at 


oaaaaggt ta 


oa aatgtt ta 


Otto rtooto 


^ '} 


caoo zz zzza 


oa" attggac 


ottoaattgi: 




d - ^ ^ d ^ L- ^ -J 


ta 1 1 1 ag ag 


1 0 :.l 


a::gr ag^ng: 


at ':ago aga a 


g raaa :::::: at 


3!ttatataaa 


--ddd dd 


g g a t a gg aaa 


1 1 


aggo-g:::.aa 


a aac cca :: aa 


gttraooatto 


0 t o aga ago a 


a *" g a a t a g 0 


u *" a d a a 0 a ^ 


0 4 ' 


aaggaagato 


aa^'jaagt r to 


oaaagrgota 


a a g o o a g a g a 


1 — -^-j-j^^-.- — 


toa aa at aoo 


0 0 : ) 


a-z-zaj^-dzjc 


:*:ggaoo::gr 


gggotot ::g 


t a t g 1 1 a t o a 




aa a I" a "'"^ a " I" 

dd-^-d-^d 


'1 t . ■ 1 


gr a 


zz -rrgagao 


a::aa::agaga 




t i^atttaaga 


*" aaa a a r 

-^ddd-^' — 




oagagg-too 


r:tatgot ego 


t aoagagaag 








4 "^^ 1 


<:-l;"i 


> 














> 4^1 












<::i:: 


> LIMA 












<:;i: 


> H-.)mo sapien 






















oog--::g-4g : 


a.^gcott gaa 


a a :^att z 3. ga 


ttaattaaaa 


tggtatt ar: 


gt a a tttott 




■a^aat a :: \z n 


atacaaaagt 


1 1 1 1 ga a a g a 


tat aga t a t a 


(att aa 1 1 1 1 1 


a a a t a aoa za 


\ / 1 i 


Otar -rgacr. 


■zz ".'aaaagta 


atggct attt 


a ao a ag a t g t 


a a a agga t a a 


t a ao at at 0. a 


0 M u 


aagaa ::tr. t'7 


a :'aoaoor aa 


agatagoatt 


t ag::agt aag 


1 1 agtoaga z 


aaaaoaaaoa 


:-4i) 


oaaat a*:*:, tt. 


:oa'-;'arzt zzz 


atgtttgttt 


ttaartttat 


tt t at aaagt 


: a ttg ataat 


0 {"1 1 ) 


tgaggctr ::r 


i:t'"'aagr at a 


agattt rta a 


a att aaa aa t 


tgtttttgat 


atat ttttat 




aaagaaar a.-i 


a aagoaaaa z 


goaato z aa z 


t atttat atg 


agt to tt -tt 


ttooa acago 


4^(1 


tt- aga:: gg^ 


::tgagt a 


otttttt ata 


a g a a t a 1 1 1 






4^ :. 


<;:l;i 


> 1 '9 












<::i: 


> 4 4 1 












< ji:: 


> :>MA 












<:ji J. 


> Hjmo sapien 










< 4 0 "1 


> 10 9 












gg--gc::gg 


goaggt -tga 


1 1 at aagaga 


aagaaat toa 


gtgataogag 


ggtaggcagg 


t u 



34 



ccc::gctct:j ^crtgatcga gaaaag::ttc ctgatgtcag ggagacggaa ::tgci^ac::at 12^ 

cagaac'::3tg jca-tttggg tgaaggcgtg tcagcgacra aggggg::agg aaarggg^ag l-^.j 

tgactaaggg ggraggaaac aggcaggcac atggcaaggt r-ztcccagcc ::at ragccca 24': i 

gtgatggrrv cgactttgaa grtgcacta:: t gt: ::t:gaaaa 5::ac3attar cggrgartrt .m.)') 

taac^aa::":*. cagcatarcg gggaaggag^ c^grcaagta a::tjaattgg aaagstjaaa 3h'') 

aagaa :: :: at ": t::taaaag!::c gatg::ttgt:: agaagaataa :'rtr::tttgt graagt::t!:g 42') 

c^a'z^Z'zzz ate r aa:: a 441. 



< 2 L ■") > 110 

<211 > 451 

I2> DNA 

<.■■ HD:no sapien 

<2 2i.i > 

<:2 2 1. > mL3C_ feature 

<222 > ( 1) . . . (451) 

<223 - n - A, T, C or g 



<4.vi> 110 

ggt-gcgg-:-.: gaggt^tggg gaaggggtga gaat::-tgg g.:cttg:--a gtcctgagct 

-^92^^'-:V g::agggaa^:: acagtggtga gttagtgtta aagaaagcat tcagagaggt 1.20 

aagaggjg^rt tgggtagcao cct ttgcctc tgtca::ttcc gcaaaaactt ::ttgttgagg l^^:.) 

aggaagatgn gaaggttgac attgactttg gccttgttga agagtttcat gacag :: t aca 24;i 

:: ^ ::t : at '-1 :r.. ggagttgcan gagatcctga tagtgaagrt t^asattgrt ctatgt^cat 30''i 

a 1 1 ragg;i a -.: ttgg::attt3 ::tttaaattt t:ctg:rtta t:t::ccggtg tgatgtcaaa JO j 

natgarg*. tt tttgaagtga gaggtgggaa agatttttas ttt::ca::taa agata::c::tt 42 j 

ttc:::ajja.i g:ttgagtaa raagtgtaat g 4SL 



< 2 > 111 

<2:::-> 4 07 

<^:2> DMA 

1 :■> H-.-jTii) 3 ap ien 

•■: 2 2 0 

<.:2 1:-' 'ni. 3r_feature 

.:222:. ( 1. ^ . . . (4 07) 

</.:.: ■.' n - A, T, C or G 



.:4JJ> 111 

ggcrga-gt*'. ogao^tgact t-tttngago agntgnrart aocogtottg aggaatgccg f n 

actgcagaoa gtggcccang goaaagagtg tgcgtoatcg atganattgg naagatggag .120 

ctcttcigt!": agnttttoat t::aagctgnt cgtcagaog^ tgtctacctc agggactata :8(i 

atcttnggoa :'ir:tc::agt t::ttanagga aag:'oatt;Tn ::tcttgtaga agaaati'ana 24 i' 

tatana i.igg a*:jtgaaong tgtttaatgt caotaaggga aad::atgaaa ^[^accttttg ".u 

ocagat og gg-^ogttgcg tgcagattaa g::argnaagt gaagacgcgt gcattccttg 2^ (J 

octtcc^"!^ ga a r^gantgo^co^ agnt::aagaa gan(::ctgatg gaaccct 407 



<2 10> L12 

<2i:> 4 jl 

<212> DNA 

<213> H'jrno sapien 



35 



<:20> 

<2j1> misc_feature 

{!)... (401) 

<;:;; .3 > n = A, T, C or G 

<4:.ii.)> 112 

tcg::ggc-'74 ggt ::-ggc :: ga ggt::tgacat rtgttgtctg tgataa^::a:: ttctgtattg 6;) 

c gt ta--i''' a ::t: c ::t gc at rgtgtggtct raa ::tg-::cta aggcggcaat ggg:^agtggg 12:.) 

c z t tt tr^aggacggg tatc aattca a::aatattta taagg::ac':t a::t7tgtg::c ISO 

aag':^att:.g'g a:igarc::agg ccairaaaata agairatagtt c ::i:g :: :: :: r agg:::agcag 24') 

agggagg-.:..!'-.: a:iatac::cag gaat: irtctga tgggtgtgaa gtg :gg:: irgt gggccaraga i-)') 

aaat gac--:g*-.. ::itggagarr ■::tg::taaagg t ::gga:: ::t g ag:::raaagg ggtattraga 3o-.) 

agnggagat.g a:.i:ttggcoo cactca::aga tgggtggcaa a 4 01 

< 2 : 0 > 1. 1 3 

< 2 : : > 4 L 

<212> DfJA 

< 2 1 '< > Homo 3 ap ien 

< 4 0 ;.i > 1 L 3 

gcc g r gg ■.: 'j-g a 7^;:^: : at at t aaaa agt :: :: actataaaca aaga::tctt:: ^tcatggtat ^^o^ 

gaarac g-''r ": tatatg::cca taacggtg::a taaz'ggajtt agaaattcra atgagtctta 1^.' 

gggtrgaaat c^„traatgac ctgagcaagg cag tt tc ::ta tagct t ::tg g ataairattct 1^:) 

arairocagag r: ■jagg::tta aacagarrca rraata-raat tatttt^gga i:tgtttgt:t 24 .1 

agaaaa^gg-j aatgcci'saa ggaatataaa taagggtggg gggacatatg cttt::agctr 

ggc ::ttt- :n ■.: :: if gt ggt a.a aaaa::aatgg aatggrtgtg ttaatttttt tttaat^ttt 

rccgaccr. nr a i'tat gtc eg gtaacggaaa taagtcaggg aaaacaaaat gaacaggt ::t 42 0 

cattartT.aa ttaataccgg gttttttt::t t 4S:. 

<^L;:> 114 
<^11> 441 
<212> DMA 
<2 ]. : > H jrrij s apien 

<4:)0> 114 

gg ::':g 7g g:aggtc:cat cct'jt cagag atg^gagaag tta::agacgg aatg^tgg.at: tii 

ac a. aagavgg t *: '.'a :'C t tct rac a ::a rtat gctgaca aga ttgaatctgt t ::att tttoa :2i.i 

gaccagc :t ggt ::caaa aattatgiraa gaggaaggti: agcttttaaa g^taz'ctgac 180 

actaagaigga ca :'t gttgtt tacattitaat gtgc ttggct caggtaatirac tcacircaaag 24(.) 

gatatg'gagg r 5 g::ta ::c cctgatgaac atggtgattt act ::r,a':tga taaagccaaa 300 

aagtt::qa'-: t:na-tagaga aggcaaacaa aaag::agata agaaccgtgc ccgagtagaa 3oO 

gagaatt^ tg:vaatttga cacatgtg::a aagacaggaa gcagca::;agt ctcggcggga 4^0 

ggaagaa-:ii ai:Taacagag a 44 1 

<2 1. i> 115 

<2i : > 4^1 

<2:2> EMA 

<.■; > H'jmo s apien 



> '.1 i.l 



<220> 



36 



<221> mis ::_f eature 
<:. j2> (1) ... (431) 



<2:\2 


> n = A/r,C 


or G 












^ 115 














ca ggc ::c att 


ggrggtgai^a 


aaaggaaaag 


aagcaaagag 


actcagtcca 


60 




r agtr agaag 


aa agggctag 


gat tgagaaa 


gta'Z'c aggaa 


cttttaatta 


12 0 


t::r aaa aqa-7 


a acg'^tgacc 


gt t aacgtnc 


t aa at rt t ac 


tgt tcaaat g 


ta::taat atg 


l.sO 


a a t: t c r c iv'j 


ct 1 cgtg :ar 


gaat act ::r a 


a a :: aa rtaga 


a g acctcc a :: 


a att tag rag 


24 u 


t tatgaaa;?*: 


t a aaccc t ct 


att at aaaaa 


1 1 tt aaa::ct 


t actgttc ^t 


ttaccag gaa 


":J i 'J 


:: at ga^ a ":a : 


t ac 1 1 an :: ai 


ragtt gcata 


tt i^g rca at 


a gt at aat t ■:: 


aartgt rt t g 


'i ■:! 


z ::cgaa ::aan 


■:atcrc::at r 


tggaagacgt 


aag^ rtttag 


aa a:a::attt 


ttrtattaat 


4 2 0 


zzctzt agaa 












4? I 



<21:"i> 116 

<211> 421 

<2 12> DNA 

<2 1j> HdiiI'j sapien 



< 4 ■ ) : I > 11 6 

gtcg::gg::tg aggt-i'-a^ 
agg-agagtg gtgtc^aa 
1 1 'g a gg a gg t t q 1 1 c a t 
gag::aggacy tgagcc:' 
ttcaaaaggg at::'::ttt 
agcr:g::gaa gagattt 
aag::taagt7 t:'taa::t 
■3 



gaa 
ate 
'J at 
teg 



at gaagaaga 
tttgacggca 
gatcacaata 
ccctgcactt 
aggagaa t at 
aag ttta a tt 



agtttg-taga tgtatttg-:a aagaagacga 
cagatgcttg tgtgatt::cg gttttgartt 

■taccagtgag 
catccct tct 
attgaggaga tacttgaaga atttggattt 
tagataaaat cattgaaagt 



aggaa c tggg g tt cgt 1 1 a t 
ttgctgt taa a taccccagc 



•t aggttiratgg tttaagtgaa ttttgaata: 



aat aaggt aa 
tgtattta::a 



3 

4 2 
42 1 



<2:f;'> 117 

< 2 : 1 > 4 8 ^ 

<2:2> DNA 

<2:3> H'jni'j sapien 



<4 

ag-gtggt 
gagggtta 
rta rta ::a 
ggtgaaga 
tgacca'^g 
acagaagg 
gggtrtt.- 
rggtcgtv 
gtttc rt 7 



):.'> 117 

cgg-ttgaggt aaggttgtga 

aa t :catgaagt ttgtggatgg 

-.t gatattgctg tg:gc:atgt 

-t atg<::tgccct gggacttaac 

tg agt:iat tgtgg aacccaaaga 

gr gggaagccag agctg:ctgt 

tt ggcagatctg ttcggg-ggt 

T' tig^.ggatct cagtttggta 



ggttgtggtg 
■t 1 1 g a t g a 1 1 
gttgtttaga 
tggtaagat t 
tgagatactg 
catgttttag 
■i^gtt tgaaag 
tcaagrttgg 



- - - ggga a a : 
ca-agcggag 

ggccctaaga 
cccaccacc-:: 
c iragttc'c :a 



tccgaggara 
acccL gtt aa 
tgggcattaa 
agt-:cttgtt 
ccatctcaga 
cag :ataa t a 



ctcgaatt agcacartgg 
cgtaatcatg gttatagttg 



1 r-r. 

^4 2 

■.' 0 

3 K u 

4 2';i 
480 
4 8S^ 



< 2 1 . 

< 2 1 .' 



1 1 

48 J 
DNA 

H-zm\o sapien 



<4 0O> 118 





giccgggcag 


gtattgaata 


ca giraaaatt 


ct atata ::aa 


agtgacctgg 








at ::cttt ::tt 


ac:: aatat I't 


tgatagt-gg 


t::::a::agagr 


1 j ) 


att agaaagc 


aattgaccct: 


r aaataaaca 


g a aaagtgcr 


taatgca ::at 


t aa acgaatg 


1 H '.■] 


gcctaacr ac 


tggaarttta 


gtagttctat 


aaggtgat t a 


acataggcag 


ga-c-agtt- 


24 0 


c-atgac.igg 


czj-zt gaaga 


a ::a gat atga 


g::atcaagag 


g--atttcgt 


g-actgcrac 


3 : .1 .) 


c gtgar g ::a 


r-gtgrrcr- 


gga:: ^az aat 


qzz::zzatta 


t::::gatt rta 


ga::arar::a^ 


3 0 


a ggaar -.1:.. ra 


gcggggr -ag 


aggt':ag::r t 


ag-rg = -tg- 


tggg-c agaa 


cagai a:: ::a :: 


4 ■") 


t c ::agc-ir gc 


tc acctgac a 


gggc -ccgcg 


gc'a acccaga 


ttaagtcott 


gcg aatc^igc 


4ni) 


g::acaggga 












4 ^ 



< I ; J > 119 

<jll> LSI 
<jIJ> DNA 



<4 0;;)> 119 
t aggct -jag agactttcgg z 
aaaaaggaa". at t tec r a a a t 
gttgtataat aaaaataatt t 



jtaggagga atatttactt t tagctctgg atattatcac 
tttttraga ttgagaatac atgggtaaaa ttattaaata 
:tt:tttaa aaaaaaaaaa aatcttggtt gtgattatgt 



1 f .) 



<;:I0> 120 
< ;: 1 L > 4 H ;^ 
<2iJ> DIJA 
<^1^. > Honit) saoien 



< 2 . 1 > 
< 2 I > mi. 
<222> (: 
< J2 < > n : 



■I' _t eature 
. . . (4 39) 
A,T,2 or G 



g:gtggt^;g.' 
t ttgatgt g.t 
a at ag t'".' 'a" 
att tt 1 1*' t" 
c t.a t agaga-i 
c 1 1 1 1 -t t " c 
rgggaga*:a-. 
gnctgg^.:c.\ 
tgggttntt 



> 120 

gg-'tgaggr t catttaaaat aaagaaaaac attaaagrca ctagtaaaca 

aaaat acaac at octet agt 

■tttaaatt.aa aaagaaaaag 

aa.a^ggt tt.a g agta:: 

t^'-.taaattta gtaatttaa 

taa-: gcagtg ttotcccaag aggaa:tgta attttgcttg gtaottatgr 

gcaaaatgtg 1 1 tt t't aat g 
t t':.:t ggaact 



tggctttatg crattattac ataagctcta 

atttctgi^tg tataaatcag 

taa gg^agggaag tttaaaattg ttagtgaaat 

::ttaaag:' tttttgaaga agoaagagag 



,agaa tataacggtt ctt 



:cagt 



tatgggtt aa g-d ^ggactt t 



.gga^C'jga ajr jj-cggg 



42 V 

4 'r. M 
4 H :i 



1 ; :> 5-1 

1 > Hij'Ti J sap i en 



<40-J> 121 

cgagrggccg ot.-gggtagg tggc:agcgt tggto:cgca gatgcrgaga tggaggaaat 

atttga^.gat gcgtoatctg gaaag^taaaa ggaaatccaa gaatcagat:: ctatctat'ga 

agaaaaaatg oaaactgaco gggt\aaatag attt^gagtat ttattaaagc agatagaait 



12 •! 
18 u 




38 



ttttg::acat 


ttcattcaa:: ctgctgctca 


gaagact ta 


acttca tctt 


t gaagatgaa 


24 0 


arcagggcg- 


ccacgaataa aaaaagatga 


gaagcaga a c 


ttact atcc g 


ttgg tgat ta 


^ 0 0 


c::gaca--gr 


a gaa ragag : aag a ggagg a 


t gaag agct a 


ttaacagaa a 




3 6 0 


aar^aarg^?: 


!:g::a:t::ga:: t tga ag a i-'t :: 


t ::cat :gt at 


gtaaaat ggg 


gt aaaetgag 


4 2 ■■ 1 


agatt ar : ag 


g-:-:gagga ttaaa::-gg- 


tcatttcttt 


gt atgaga at 


ggeateaat g 


4 ^ 1 


gi3-c:ctg- 


agatgaaatg ggcccaggaa 


agatt ::t tea 


a ca a 1 1 1 ct t 




S I 


< 1 : 1 > 12 2 










<^ 1 1 


> 174 










<:.: L.: 


> DMA 










L.? 


^ H'j:no sapien 










<4 0 0 


> 1 ;; 2 










tcga^og.-^:-: 


gr::rgggcag gtccgccaa- 


ag-agagg:g 


ggg -et -tgg 


eatttt taaa 


h :.) 




g::.aggct c::a g::c-r-*:gg- 


tg^gggaggg 


gtttggggt :: 


tt:tetgagt 


1 2 ■ i 


t-gg-a : i--t 


ag::agacgtt atccct::^:::: 


cgtgattt :g 


gctgcga:ta 


tgtt 


: V4 


<^ L!) 


> 12 3 










<^ 1 1 


> 5 I 










<J i.j 


DMA 










< I : 


> Horn J sapien 












> 










< J J L 


> mi3''j feature 










< . ! J .J 


> { 1 ) . . . { 5 3 1) 










< » ! . I 'i 


> n - A, T, : G 










< 0 ; 1 


> 1^3 












::ggc'::gaggt cct raa a a 


gagggttgat 


ggtctct:agt 


eaagaaaetg 




:a-g - 


■:: agcagagi't ctctcctcgt 


::cag-agg:g 


ctatg-aagg 


geagg tt aaa 


t2;.i 


aga::*: -.'Hg 


tg":at::aara t at ::t a g : 


an aga ga a a a 


gggg-a-t ?a 


a g ::agct at g 






-c-ttg-aga 


:: a g :: a a t g r t 


a t aat a aa j g 


a :: a ta g a aat 


24^1 




gggga a g : r : t a 1 1 1 1 1 a t .a 


a ::aaagtcaa 


a tagat tt gt 


grcgtt tat c 


.■) M 


cccc ::ag i .i 


ca ;aa gt aga aaaaaac^caa 


tgtttgtggt 


ttetge-aag 


at gg a at at t 


/, ^■\ ;'i 


cccc irc C. .' '.'^ 


aant t aca ■:: a tgg ircgt 


tgcaatget- 


gatagcatt g 


rattgggctg 


4 2 ■: 1 


ct-g- 't- T 


t g.::ft :tggg: a-cagtagr: 


tggg::::at 


at a a tt t :t 


::agt t :: :: ::a :: 


. ] 


angg-tt -^r :f 


g: vnangggc an get ::ca at 


1 1 1 :: a ag t a t 


t a tga a g gaa 




S .-i 1 


< . I ^ ) 


r> L 4 










< ^' 1 1 


4 16 










<2. 12 


> DKA 












> H'jm-D sapien 










<.; 1 1 


> I. J 4 










- :gagcgg.': 


3::eggg-ag gt :eatct a- 


a ::ttt ":t aga 


gca gta a at c 


t r a t a a a 1 1: :^ 




arttac^-i.ig 


::::::aggaat a atgactttta 


a ag :: tt tga a 


t a t c a a r t a a 


ga ::aa at tat 


1 2 


g = -aat:r r..g 


atttetea'ja t at act t aga 


1 1 a ra-:a a ag 


ata aag ::t 1 1 


agatgtgatc 


1 H '.1 


aitgrtt aat 


gtaga::ttat etttaaagtt 


tttaattaaa 


a acta ragaa 


gggagt aaae 


N 


ag ::a ag i' ^a a 


atgatttaac caaatgattt 


aagagtaaaa 


etc act raga 


a ageat t ata 


3 ('i I'l 


■::gta act aaa 


tatacatgag ca t gat t.at a 


t aeat acatg 


aaa ct gea.at 


t tt.atggeat 


3t 1' 


tctaagt aa 


tcatttaagt acatttttgg 


cat t t aaaca 


aagat ::aaat 


c a agct 


41^ 



::!10> 1?5 

:J1I> 1 ^9 

.:.:l.^> DMA 

::;i::> U-sno sapien 



39 



1. > mis :'_teature 

;..> ( : ) _ . (199) 

^> n - A,T,C or G 



< -1 o > 1 ^ S 

agcgtggv rgg;::'gaggr g-tttttttt tttttttttt tttttttttt g::tattctaa 

aggggaagg--.' cc -'C c nttat taaacttgt a oat tt tact t tccttcttt :: anaatg ::t a^ 

taasaaa'"". r. ct^itrtatac ttaaaaaaac ::ataaat::an a::aaa::aaaa gaaa::gattc 



caarat 



c gr.gatg 



0 

1 jO 
1 i ? 



l:: o 
d::a 

Hjinci saoien 



-gtggt::-T-:,:f g r "j ag ^t r r 

act ggai 'r. ggua a a ::aT: t 

ocactcot.ag agagaggiga 
gccraa::i jg 



tgtaT:::t -t ^ 
atctgt fit; r g 
agaagaaoaa 
r : ::c aaat a a 
g-ga::trg-i : 



agt c grt ::t a 
gtcttatttg 
tgggcrtat- 
tg-'.' ^g :^ a agt ag::tgrtgaa 
gtggrg^c-r t a agggac :: a 
raa::aoctgg aaga::tgatt 
::ct acctt gr ■:: ::t tgatg aa 
gg^;^gattgc ggat::aaata 



agtggattgg atatggttgg agtgg::a::ag 



ottcctg-ca 
tgtttggrgc 
t attgtagag 
:aaata cgtg 



tt gtccairat 
tggcaccaa :: 
catgt ::grt t 
atttggagag 



gairtttttag agtgtggaaa 
gcagatagaa t get c gat at 
agar::tgata ggraaart::t 



caat irat 2a g 
tcgggaartg 
gaagtot a::t 
aggtgtg^aa 
a a :: ::a atct g 
gggctttgaa 
aatgtggagt 



1^:1 

2 4 0 

< f ■ j 
4;j:"i 



<^l'i> i;:7 

< . 1 I > 4 ■ j 

<. ; ; > DriA 

" > H'jnn:' sap i en 



> 

gc:.:gagg: 
-ctga- 
ra :'t :a': 
aa 1 :i':;t a.; 
aa'j ao a.: 
ct a a a.: 

acaaagctgg atggagaatg 
gacgatir.iaa tta:'t:tgag cta::gggagg 
a ::tttga aaa 



■:gtggt-o::f--'g 
caagtgggt--: 
ggca::a::^'ld 
rgtt aga ; .^g 
a r a t r a * 'a 
aaa :^t gg ; : a 
c ag::aat' ^ga 



:g gc:gaggt:t 
crt gacc::cgag 
ac ggcagggtat 

a r a ag a g a a agg 
aaa g^. aaataaaa 
aag r ag ag :: a :: ::r. 



ggaga: 
cag-c: 
tec aa^: 

a::ag:: 



c ::a ::a a agar 



ga gaa-gggcag 
gggaggcac- 
::tgaagctga 

::aaaai::cra 
gg g a a aaa a a 
a a aggaacg 



aac: 
aga^; 
a :'a: 



actttgacga g::tgagaaaa 
acattcaaar :;aaaggcaaa 



ajtgj jtcct 
c-:-agcagg 
gggt--tgt - 
t-tgt a-at 
? ag a a ag.a a 
agt tec tea :: 
gaacgct tea 
gaagttgaaa 



Itn 

1. i 1 



ri (I 
4^(1 

4 h (.1 
4 9 ("1 



<:. io> 1^8 

<^ll> 4-:. 9 



<?.12> DMA 
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< 2 1 


> m 130 feature 










<2 22 


> ( 1) . . . ( 4 6 9 ) 










<J j V> n = A, T, ■: 


or G 










< 4 :i . 1 














-■gtggtcg:::! 


g--g3ggtg- 


tttttttttt 


tttttttttt 


tttttttttt 


tg-tgatt ta 


^0 


tc tetter nt 


tt.-ittgtta- 


ataoaatgta 


taaacacata 


aaacanaaaa 


0 agtagggat 


120 


c rt :: tag gat 


ct-'tagggan 


acagt aaagt 


anaaagaggt 


-t oanaaao a 


ttttttt aaa 


1 M ■: 1 


gta ::3aga ja 


tc -igngrtc 


gg-:o3aagg 


0 gtaaaaggt 


1 1 3nagoo 3 g 


- 3nat 3got g 


2 0 


n 3 :: t a 3 3 g g -J 


t : gtc^ ntn 


t - - -oanago 


-3ggaoa3-o 


ooagggagoo 


nt-c3tt3g- 


3 .) 0 


a g--agt--.il 


cg-'Hggcagg 


atg^tgcgga 


aa aagot ot 3 


t got ganaa - 


3tt---::ttg 


3 f'^ '■) 


at ggaaagaa 


ggg':: aacaca 




ot sanagoto 


ott -ototo^g 


cgagggogao 


4 2 11 


a a :'tg3ggaa 


ca _jaaaagga 


gtgtrooatg 


to 3 -ttttga 






4.. 



<21i> 1... :^ 

< 2 1 1 > 4 1 

<212> DUA 

<21.-, > H "/no 3 30 i en 



< 4 J J > 1 ^ ;^ 

'3 -g -'^^^ --J ' ■3- J- ' --3-^33" - tg3ttttoat itaaatattt 

o -a t go t:aa at'"' :: aoa ro 3 ttggggotta ag-ogotoat 

tgcagttnaa t I' -agagat o a-tgottotg ggotgatgoa 

o ^a - got at g tg-ac toct - t to a - c 1 1 3g t:gggaga3rc 

ttagttgrt*: aaiiigotgoa uta3gga-3- aat-tttgt- 

tttt-ttrto tg-.atggtaa a::gttttggg tt::tggtg-a 

otttggtaga -gg":tg:toa agttto-ttg gaggaactat 



oag3g-tata go3tttg-':t k ■) 

goraaoatt^ g-aaatgsi'a 12;.) 

t g 00a a rao a '-tggogtgat Im .i 

aatttttaot j-3aggrtt- 2 10 

-3--3gt-tt g33tg3rgtg 300 

tt-3tga-tg 3taatt3-tg 22'-) 

ttaataggtg ggttaottg 4 1 * 



< 2 : > 1 : 0 
<2::> 3^4 
<2:2> d]:a 

<2 1 > [i 'tno 3 ap ien 
<4 0^i> 1 

agogtggt':g og^i :: rgaggt oo.3totgagg agataac-a- aooa-caao-a a3gtgggagt l ij 

g30o--g".:ag ag'-a:grtgt ggaattrrat agttggt-t- ato-rtggoo agtttoo.3'-a 22ij 

tgatgatgg^ ot^-itotoga gaggogg3g3 ggato3tgt- ogggaaotgo ggggtagtag 'HO 

c^gat -tggqr ta- •■::o agoog ttgtggo--t tgagggtgoo aogaagggtc at-tgotcag 24 0 

t-atggc^jg' \H '^^ ^'3 =^^^'9 t.gtgt-go:.g oagogaogag gatggoaotg gatggottag j-0 

agaaaot ' a:-i-aaoot otootgocgo aootgooogg goggooogot ogaa 3^'4 



<2L i> I ^ 1. 
<2I1> 474 

<2i2> d::a 

<21.:. > Homo 3apien 



< 2 2 U > 
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<221^ misc_feature 
<Jj2.> a) . . . (474) 
<22 3 > n = A, T, C Dr G 



<40:)> 131 

cgagc-gg^'jcg C'::cgggcagg tctgg::agca gi^ttrctctg gaataattga oagctttgtg 60 

::tgc i^tga jc a.aaarttgaa atg acaarcg cngaatgtaa aatgatgtar a raatgag I.'!') 

agagattia'j ga at a ::r at :: tgttaat:::a tagatgtaga aaraaaai^aa a ::t ^:::agaat l^--) 

ga a a a ::a aa tt.attttaaa :: ::a aagaaa:: aaatgtat:::: aaaatatagt cratgatata 24'i 

tttgattaot a^Tt ataa ::c a cagttgaaaa ::ttaaaaaaa aaaattga::a ttttttgtaa iOU 

tgggtactaa tggatttata aaaggtttct gtctccaaag atgttattgg ggt::cacata 3^"^:) 

tt::::trgaag a::ctcagcat circaaagcr:: gac^atragag atactttc::t ttagccattg 4J'"i 

ntt::::cgtaa ct t g :::::: act c::atggtgat gtgacagg::t trrcttcatt agca 474 



< j 1 0 13 2 
<2:i:-> 474 
<2L2> DNA 

<2L3> HD\n-D sapien 

<2 2 :'i > 

<22 1> inLSc_f eature 

< 2 2 2 :> ( 1 ) . . . { 4 7 4 ) 



< ^ 2 3 


n - A/r,C 


tr J 










<4'.>:) 


> 132 














gggaattcat 


gtggaggtta 


gagtggaagc 


aggtgtgaga 


gggtttag-ta 




ga aggaaaca 


tggctg-caa 


a gt gt ttgag 


1 1 tat tgg ta 


agtttgg ttt 


ggctttagtt 




gttg:aggag 


g-grggrgaa 


tt ttgt ttt a 


t ataatgtgg 


atgctgggta 


tagag-ttgtt 




at ttttga:: .7 


gattc-gtgg 


agtgtaggat 


attgtggtag 


gggsagggat 


t tatttt tt t 


2 4 


at7-:gtggg 


tat ag aaa 1 1 


aatt at ttt t 


gattg.ttgtt 


■tt :ga ttatg 


taatgtgt ta 


3 i"i 


gt 7atca'::tg 


gt a ;jcaaaga 


ttt acagaat 


gtcaacatc a 


■tattg-tgcat 


cct-tttccgg 


2 C 


cctgt.:g--a 


g:-:agtttc-: 


ttgtatctt t 


ac t agcattg 


ganaggact a 


tgatgaactg 


4 2 


tgtg-tg--:-g 


t 7 at ta taa 


ttgagatttt 


taagttagtg 


gtggcttgtt 


ttga 


4 7 



<2 lOr- 13 3 

<2 11> 3 37 

<J12:- DNA 

<2 13> Ho:no sapien 



< 4 : ' > 1 3 3 

tgcttgagtg gct:gttagtg tgatggatat ttgcagaatt cggcttagcg tggttgcggc C u 

cgaggtctg^-: gggc-tcct ta gcttgtcctg cttctaagcg acggccatc: cagtagggga :i2ii 

:ttt:ttit.t t^gtgttttt atgattagtg ':gatigagta gaagctggag t gcct c at ta ::^-!) 

■ta :gg 1 1 "-g^g aa. i:ag::ggg aagtaattgg aaagagcttt aggacagttt agatgrtgag r. 4!; 

tgggtga-it'g t'".'agac taat gatatttaga gctatctgC't gttaacttg: t^agatgtgt ;:(M) 

gtttgat^.gt g.agagagtgt gtgtttgtgt gtgtgttttg ccatgaactg tggccccagt 

gtatagtgtt tfa'gtggggg agaactg 387 



<.:l:i> 134 
<211> 4 01 
<212> E>NA 



42 



<213> Homo sapien 



<400> 134 

ggccgcc'-^gg gcaggtctga tgaagaacac gggtgtgatc cttgci'aatg acgrcaatgc ^0 

tgagcgg'::tc aagagtgttg tgggcaactt gcatcggctg ggagt::acoa acarcattat 120 

cag:car:.a*: gatgggcgcc agttc::ccaa ggtggtgggg ggcttcga::c gag':a::tgct 1^0 

ggatgcC'.'c :: tg:: agtggca ctggggtcat rtcraaggat ccagccgtga agactaacaa 24 0 

ggatgag^ag ga iratcct get tgtgctc a :: ::tc:cagaa ggaagttgct cctgagtgc:: 3 0 0 

at t gacc^":*:^: gtrastgoga c::ttcaagac aggaggctac ctggttta::t gcacctgtt r 3^'. 0 

tatcacagtg agacctctgc catggcagaa caggggaagc t 401 



<210> 135 

<2 11> 451 

<2 12> DNA 

<2 13> Homo sapien 



<4 0 0> 135 

ggtogcggo": gaggcctgtt c::tgagaaca g:o^g::attg gaatctacag agaggsoaao ^r'O 

taacgcgngn gaggaagtga rcgtatgtgg a::tgtggaga aagtasgtca ogtgggooct 12 0 

tgaggac--:*:g ga:tgggtta ggaacagttg taotttcaga ggtgaggtgt cgagaaggga :hO 

aagtgaatgt ggtotggagt gtgt::cttgg oottggrtoo acagggtgtg ctttcctctg 240 

gggocgfjag ggagotcatr ccttgtgcto tgccagggtg gggtaccggg gtttgaoact 300 

gaggagggta arotgcrggo tggagcggca ga'^cagtggc ottgatttgt cttttggaag 3^-'0 

attttaaaaa coaaaaagoa taaacattct ggtccttcac aatgot rt ::t otgaagaaat 42 0 

actraa::gga aggactt etc cattcacoat t 451 



< 2 1 0 > 13 6 
<211> 411 
<2 12> DNA 

< 2 1 3 > Homo sapien 



<4 00> 136 

ggccgocog'j gcaggt rtga atcacgtaga atttgaagat oaagatgatg aagccagagt e'O 

tcagtatgag ggtttt^gac ctgggatgta tgtccgcgtt gagattgaaa atgttccctg 120 

tga.attt'Tt'7 cagaactttg acccoottta circcattatc ctgggtggct tgggcaairag 18i') 

tgagggaaat gttgga^atg tgcaggtggg tccctttgct gcgtatttgg tgcctgaggc 24 0 

tctgtggatt toooctocat caatratrtt accctctoat ccccctcaga tgcgtotgaa 3 00 

gaaacar .-.'t-r: tggtataaga aaat::rtoaa gtcccaagat ccaatcatat tttctgtagg 36 0 

gtggaggaag tttcagacca tcctgctcta ttatatccga agaccacaat g 4 11 



<2I0> 137 
<^ Il> 211 
DNA 

<.: L ;■ > Homo sap i en 

<22:.)> 

<221> misc__f eature 
<222> (1) . . . (211) 
<22 3> n = A,T, C or G 



<40o> 137 



43 



ojgzogzz-j 3gca-ggtcgg ttggtgcggc -tccattgtt -gtgttttaa ggcgccatga 

gjggcga::^? aggrrgtggc -g-ggcggg- gctctggtt- cagaggagg:: c-aggaggsg 

gjct::agg^:: ctttgcacca cat ar cc rac tnga::cccta tttgtgtgas atgj::ctt!:c 

cccggntcas grragca::ct irgatgaaacc c 



h 0 

i::o 
l.sO 
211 



< j 1 0 > I 3 S 

< ^ 1 1 ^ 4 71 

12 > DNA 

<2 1":(> Hdhk) saoien 



<4 0 ;.) 
g-cgcccggg 

a aa ^tgc 
agc-aaggg -.: 
o ::r a ::at ": : 
tgagr a arar. 
c t a a a t a 'i a 
a-ggrga : :.a 



1 

c aggt c r ggg c t ggcgac - g 
r--::rrr*:gr gtg::t-aagt 
gag:.rrgggt ta a a aaircaa 



gcggc-ggrt rt-: 



tg:: 
age 
a a : 



r rag::ao cg.aa 

ataggag taci: 

-cggc-g cagg 

::a-ggag g-aa 



aacac 
agcga 
aagaaa 
:g-gt 
g-tt ::t 



goariccaggc cgtaactgca aatjcatgct ffO 

gttct:::gacc tggattccta a:ta::tttaa 120 

::ca ::ca a aac ggac u t :: a a :: a:agi^tc::aa 1^0 

ag::garr:r-t ggagg^cagg tgcc-atggg 240 

grtgatttct irttc tt acaa taaaaaaagc ioO 

I'tgcctcatt ggaaa-'jaaaa act at t taca Jf-.'.O 

czqzz^-zazz ta::ag:acgg tgcgatg^ao 420 

gg^a::t-::a::a ■:: ::a ::ga :^ ::c g c 471 



< 2 L 0 ■> 1 3 ^ 
<2i:> 4-^1 

<^i2 - d::a 

<2 13:-> HjiR.:) saoien 



<^2L> :n: 
<.22> {: 



r e ature 
. (481) 





> n - A/r,C 


or G 










<4i.] 1 


- lid 












g^-g-gg ^ 


agg- :tg-tr 


tttag-t rag 


atttaaaeet 


grtgtetett 


ttttat ttge 




agaatga:i^,t 


■-^:: -.:agtT- c zz 


gagcagt tea 


aga ::eetat g 


gaargggcag 


aagtt ggtca 


12 0 


cca-agtga-- 


agaa attg zz 


ggataagcga 


agtgeeaetg 


ggttetttge 


::ct -cettca 


1 e 0 


rac-atgg(?a 


t aaacc*:gc a 


tea agaeggt 


tettttetag 


■at 1 1 1'etct.a 


ec:t 1 1 1 tgct 


24 


:r t a a a a ":t g 




ttg agaag ::a 


eagetaeetg 


e ::t t za zzqa 


aatat ae(rtc 




agg ::*:g aaa*. 




ata g raggt : 


agttgat[::tt 


etgeaggaag 


gtgeagettt 


.ii 0 


tccaiar^'^a'g 


ci-vaacc acg 


tegneagt :: : 


attettaagg 


aaetgeeg ac 


taggaetgat 


4^0 


gatgcat *.. 


ag-:ttttgag 


ettttggggg 


gtattctaee 


aaeeaaeagt 


ccatt eggaa 


4H0 


a 












4t 1 


< J. 1 


> 140 














> 4 '1 














> d::a 












< . . • 


> Humo s ap i 


en 












^> misc feat 


□ re 











<22 3> 



. . . (421) 
A, T, C or 
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<4')0> 140 

gtcgcgg: ag3^tt::c:'a tttaagaaaa atagat::ttg agatt::tgat tctttt::caa 

acagt :::: r -j^ gzzztz^z-^z arag::ttttt :'ttcac::tta c::caaaattc t5g::cttgaa 

gragtttt^r trcatggi'tr tg:::^cttctg attc::cccag aggct::gagt ctttaaiata 

a::::r::aaar.g aa3gaa::::aa ggg^agggg:: gggacgjcac ttttttttgt tggt::f:gtr 

t:::gt:tttg*:.r t crir: gg::::gg ttgjgntccg ttacrtttta agattagc::a 1 1 irtctgctg 

at t tc :: 'jr airacaargt^ aatctttaa:' i^ataatcttg acatgattga gacgra^ttg 

aggcttt gncrtaact^ a^aaaagacr. ttgcaanttt tcttttagga t gagcccct 



n 

1 : I 

2 4 0 

4.: 1 1 

4 j 1. 



< 2 1 0 > 14 1 

<::il> 242 

<2:2> DMA 

<2L3> Ho*;i:) sap i en 

<22 0> 

<22I> misc_f e ature 

<222> { 1 i . . . (242) 

<22 ."ri> n -= A, T, 2 or 



< 4 :j J : 

:gantng::':"j 



. 14 I 

g--:-:ggg-an gr 



.gtirtaa ncctn*:::ang garcargaac agaaai^': rgt -i 

giri t r ac g:-i anaa i-a acat c 1 1 a a a :' at c gaanaattta aatattatga aaaaaaai^at 1.. -i 

tgraaaatat aaaataaata nnaaaaggaa aggaaairttc gaac::t:tatg ta::::^agtaa 1 i 

at::caggt::t ag:aaa::agt gttagcrjta nattairttga tnta::aataa taratgaata 24-i 

ca 2 4..: 



<210> 142 

<211> 55 1. 

<212> DNA 

<2 11^> Homo sap i en 



< ^ . 

< 2 L 

< 2^ 

< 2 . 



mis t _f eature 
( 1 ■;...( 5 5 1 ) 
n : A , T , C o r 



<40-.'r 
ag:gtggttg 
gtttgag jtv 
a : :;a agt g ::a 
rgtg:agggg 
a agt gat ■.: 3". 

a a gt a r ag^. 
caagggg-:t<.' 
ctggtaaato 
1 1 tagtgg ta 
actggoggt..: 



142 

tgg :ntgang 
tangttt 50- 
aaottgt got 
attgtagtt a 
a :: la tgt gt 
t :tga ta aa ^ 
g i. it;ta gg 
atgtgntgot 
groaootgoo 

g 



t tta-agggo 
attgtot ttc 
t totatttoa 
atg: att aoa 
t a t ^ t a 1 1 a 
gggraagttt 
t att at t'tat 
a a a 1 1 a 1 1 1 1 



anatattott 
oaaaaggoc a 
tgtaotgctg 
tagtogrroa 
a tr ag a anat 
5 :: at a at aga 
a :a aac ao aa t 



ttagtgtttg 
a a t aat t j an 
1 1 ::ataoagt 
gt :ttot-tg 
aataag:ttt 
t ::ttogat ta 
tgaanagggg 



ttgaaragtg gggtctaaat :: 



gaat ta.a 
at gtaao 
tot aaat 
tag aoao 
aat :t ga 
att :tot 
attggtt 
::antoat 



a at 

O d-J 

■a : a 
■a 1 1 

t a 
rga 



'-gg"g9'-'=^gi^ t::gaago toa attctgoaga tat::oatoa': 



4. i 
4^(1 
[ 4 ( 1 
551 



< 2 IJ > 1 4 i 
<211> 515 
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<212> DMA 

<21.v> H-jmo sapien 

< 2 2 i) :^ 

<22 1> m i.3 :'_f eature 

<.:^2> ( 1) . . . (515) 



< '> 


> n = A/r,-: 


or G 












< 4 0 
















c gagng'j -.: 


gr-r-ggg::ag 


gt atctt ra :: 


aaact eaa::a 


aagg::a::t ac 


at gaga::tt 


6 0 


3 -at tec -.: 


a r :: a at: ag 


■I'tga ^ aaat t 


tc 


-gcaa-gr 


tct gcaatgr 


gaattaa::tc 


12 0 


Ctcatcaagt 


gg'i'cgcaacc 


:'at:*:tgcara 


ca 


::tact age 


tcaaccagtc 


tagggcatgt 


IMO 


catt cC'":a ^ 


cggccaagira 


rat-ttgrt 


za 


::tgat-c 


ccaaagtaca 


gacgggtgg- 


24 0 


3 ggt att r ': i 


tag ::gaaaga 


aggggt-aaa 




:ttcti: -a 


tat aanaaaa 


aa::a::at:ra:: 


3 0 0 


taagtC'::.u -r. 


ttgggcgaar 


gr rtgacgaa 


^■g 


::at :: :: ::ag 


::tarcctt ::t 


gaat ag:: at g 


3 6 0 


gaagtgt^r -v 


tgtccaggar 


t ct :actgac 


::a 


::atcaatg 


cgc:aaatgt t 


ct aac cgaac 


4 2 C) 


atgttttr ■ -a 


gaagacaatg 


■raagt sacaa 


z t 


-atcactc 


aataagt ggt 


aagtt-aggg 


4 0 


rtagtc-:::''t 


ta ag:' i^gnga 




:: a 


zaz 






5 15 



<^'1')> 144 

<2lL> 24 7 

<212> D^A 

<2 1 ; > H-jTi'j 3 ap ier: 



< 2 2 (') > 

<22 1> mi s r_ feature 

<222> (II... (247) 

<^J. < > n - A/r, '2 or G 



< ] 0 ■"I > 14 4 

tgeatt ■■.'T. ntggatgean a::::tgr:cgt cggtagggac tntg::t::aca ::ggaai'atgg ^0 

a:ggrr -tgtgc^gtg ggtga:gr-: a--agctt-t ggateatete gg-gngjgtg 120 

ttgtggaugg gragactat:: cacet -cat g cn^acgatge ::cganaegcc acr:::gga::t l^^.O 

ntgtgctg-M ^ ::aanatg ::c cagcattnta t ::t t ::a ag ::a nageairttar: cagggt::ctt 240 

gg:aca:: 24 7 



14 5 
3 0 9 
DNA 

H'j'Ti'j sapien 



• m is i: _f e ature 

( : ) . . . ; 3 J9) 
<.::.-:> n = A, T, : or G 



<4i.i0> 145 

ogtgggtogc gg::^:gangt i^tgotgtaai' aa a aoa ir^i^at agt::tgggca gi^toatagao (- 0 

aatggaattc tatttotcao gottotggag gctggattcc aagatcaagg tt'-j^'jaggaga 1^0 

otoagtgtot gg::aaggtot cggtttotg:: ctoana'gatg gtg::catctg gctgtgtoot 18 0 

oaoaagtagg aaggtgcaag aagct'.::ccot o^aggototgt ctgtaagaca ctgat c^O''j.at 24 0 
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ti'atgang-gj gaaaogtaat ga::::taatra 
ar-t-gggg 



:^rc:::agag ac 



ractt:- taacac::atc 



30:) 
3 ) i 



<2I0> 146 

<J1I> 4^6 

<:il2> DMA 

I ? > H:.):no sapien 



< j ^ 



mi3'::__f eature 
{ L) . . . {486 ) 
n - A, T, C or 



<4:):i> 146 

ag :gc-gg _r- ::f g::ncga : gt iictg^c ::a tat c t :: a ::ag cc i' gaga act aata::aagat 6:"i 

girtgacar. : i t a^:. c c t gt ::c ctacaa::tat i'tt:::tanatg ca^aaataag ggaaagtatg 

gartcaaa^,-: tgaaagaaca ggc::gt::at:t ntanatgaag ct::ataaca': cgaggarcgt 1^. '"i 

g::tcggga.i^ cagraagtca ragtgtaa::a gaagtt:::agc tt::ggtt::gr ccgggacgaa 2 4 i 

IX an at a gt a tg^.'-r-: taaraa caatataagg aaganagatt atgaaccctc acgagtcgtg 3 ''i 'i 

tgttgt ag- :-: t tat: caat tg gntagaagca aatgctgaat atcttgnana angagantat 36;') 

gaattagtt:r gr :;i at atg gagtggaaat gaaatgtttt t a atttt a ta taaaatgggt 4::.'' 

attatta":'.g ttattttttt cattttgcng gtaagatatn ttttttattt gngaaa::gta 4^j 

tttaag 4-i6 

<j:."i> 147 

<tt:> 4:0 

<;;lt> DMA 

<. ■:! .•■> H "j'Tit) saolen 



in IS t_Ee at ure 
(:)...( 4 3 0 ) 
n - A, T, C or G 



< 4 ■ i ■ 1 > 14 7 

5c::g:ct'gq? ^angtttgat attai^ntnga gttt:atgat gta'taattct ttcacgaaaa 

acaatgaa^ g ta-a^gaatttg aggatctcct t a ttttt ■:t':: ttttatagat ggtct'tttaa 

t c :: tt 1 1"/-. tt 'Jtttt t.a r.-ttratctt tttctgaatg cgctgtcggg tatcacggct 

tt ttttgt ttattgtgag atgaaggtga tgttt:tgtt tcttttatta taactgaaga 

aatttcg':^g taagtctctt gattggctgt ttctctga-jt t'jgt'Jtttnt gtcaa.atgng 

agt ttt t '1 tc*:..tatg t t't cttagt:ttca tagcattttc atcxggatgt tnatttttca 

aagggct-'a'' tgiggaaatt tctgattcan atgtcg^ana gcactgtgaa gtttttxttt 
catttt^^■• \ 



t .'.'11 
1 1 I.I 

2 4 0 
3U 0 

3 M 1 

42(1 
430 



<t :. '> 148 

<^Ll> 4-^3 

] J> DMA 

<2 V .:■ > Homo sapien 



< .:2 u > 

<2^1> misc feature 
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<:^22> (1) ... (483) 
<2::3> n - A,T,C or G 



<400> 148 

cccgggcayg trcgtgttgn tttncaa::cg gtgt::ctccc cagcgtccag aananggaaa bO 

cgtggagr^gg gtgatgatga ccccccgctg tc::tgrracc tcctgcacag cttcgtatgt 12 0 

gggcct ggr.-: tgggarracc cgtacaggtt grgracgttg tagrgrtcca cgggggagct 1-sO 

gtccggc iigg ac-::cg::tgac tctccatgca cagagrrttg ::tgctcaggc crttgtccct 240 

agat t -laa tatggratat agggtggggt tat: ttagcai t teat cgctg cag::ccctga 3 00 

cagatccar.;: cacaaaattt gatggctcat tcatatzaat ccacaatcra traaacttca 3b 0 

agctctt'^r.-: tggntrt::ga nggtttgcat agaactctt: tatct^tttc ttccaccacg 42 0 

canacct '.:gg nrgcgacrac gctaagccga attctgcana tatccatcao actggcggcc 480 

get 483 



<210> 14 3 

<2 11> 4 33 

<212> DNA 

<213> Homo sap i en 

<2 20> 

<22l> misc^feature 

<222> ( 1) ... (439) 

< 2 2 3 > n = A,T ,C or G 



< 4 ■;.) Ci > 14 3 

otttoaogaa nacaatgaat gcaagaattt gaggatotcr tta:tc::too rttttaoaga '^.0 

tggtctctoa atcccttott cttcctcttc atott^atct tcttctgaao g::g^tgc::gg 120 

gtaccaoggo tttctttgtc tttatcgtga gatgaaggtg atgcttotgt ttottctaor 180 

ataactgaag aaatttogot gcaagtct::t tgactggotg tttctcogac ttcgcotttt 240 

tgoaaaogtg agtcttttta cctcatgcoc ::t::ag:ttro acagcat::tt oatctggatg 300 

ttcatttot'V aaagggctoa ctgaggaaar ttrtgactca catgtcgaag aagca::tgng 3^-. 0 

agtttctof. catttgotgo aaanttgctc tttg::rggct gngot::toag accacooatt 42 0 

tggctgoatg ggggctgac 43 9 



< 2 1 0 > 15 0 

<21i> 578 

<212> DNA 

<2 13> Homo sapien 



<2.':1> misr feature 



< 2 2 


> (1 


1 . . . (578 ) 












-> n 


- A/r,2^ 


or G 










<4 Ou 


> 15 


■j 












ggrn-g-:-g 




angt ::ca 


:tooartttt 


gagct ::tgag 


ggaatao ::t t 


oaggagggac 


^0 


agggtcaggg 


agt 


rctggca 


gctccgcag: 


agagatt :: ao 


attoattoag 


aga:ttgttg 


120 


ccoagtgoaa 




:attgat 


ogcaacgat :: 


ctgtctco :a 


cagcaaggga 


cocttcttta 


180 


goggoagggc 


t to 


:agg-ag 


oaoagogg::a 


g ::ataoa ::lc 


cattcto ::ag 


aotgatgoc a 


24 0 


ctgt -ttt ::t 


gtc 


::aotgan 


gttgatgt g:: 


agoggrgtga 


ccaccttcoc 


acc ::agggao 


300 


tt -otcogoo 


g:a 


::gao ^at 


gttgatgggr 


c ::o ::tnc-::oa 


t tgaggagog 


cct tgatggo 


360 



48 



:'tgcttrttg nrcttggtga tgaagtc^ac atcggtgatt ctcacagc::a gtcattga::c -l.'^O 

cttaagcggn azza^za^t g::rt::ctctg grca::tttag nga::aaatat gc::acagt::c 4s0 

::cgggaaa ::a agggtcattc a ::ac-::tt: ::tg gratatiraaa 2azzr:::^g2z ggganrarca 540 

^-^-zdijdiZazz car ra::'a::tg gnggg::::g 57S 



2 L 0 > 151 

<:::ll.> 5 0 3 

1 > H jni) sap i en 

< 0 > 

<;j;m. > mi s ::_f e acure 

<^2::> (11... (503) 

J "■-> n - A, T, C or G 



<4 0:j> 151 



cgagcgg.-: - - 


■3 


-ccggg-ag 


gcctgggaga 


t I'agcgacc g 


ctgccacgrg 


cccaga aatg 


0 


gctcgt.:-:r- 




^cz ac ag:: 


gg aat g iraai 


g^igggcgggr 


ga^aagatga 


-^ggt-ggit 




acct :at". : 




*: *: 1 c 1 1 1 


aoaa ::t:: r a r 


c c t raga ga :: 




catgt :tg::t 


I - 0 


gtg::-grgga 


a 


agagcg 


cncttgcctg 


gatggctgag 


adiZccczt gg 


aroctggaag 


24:,) 


:ac a ':^ 


a 




ggcatagtg- 


a gg ::t ■:: aat a 


taatL^Lic::: 


ggt at zzt ga 


.-iOO 


gctgac Haji. 






c ::':f:tct:::g 


ctt aar-t-t 


-t-tgtga 


aa at ::t ::at t 


:3 .") 


gaag:g-.:atg 


r 


- - ga a get a 


ccga ^agtct 


anat t rgac't 


■I't I't tgggaa 


get ::tt ::atc 


4 0 


-agtgt a--. 


a 


a :^ a c :: t :: 


t: ^tt aac :: a :: 


aagttggag- 


catncrt aaa 


-tt-a-ctgg 


4 ^ :) 


tarattngga 




agggcggga 


gg: 








5 J 



<11\|> 152 

<^11> ^5^ 

<::2> ONA 

<51:-> Hj-n-:) sapien 
<2j !)> 

<22 1> iTiii? : _f e ature 

^:22.> { I ■ ... (553) 

< 2 2 > n A , T , C or G 



^: 4 ■■)'■'> 152 

sgcgtggtrg ■rgg-e-gagg tccactg^g: te^g-ctt^:: -cggg::tcc- tgaggaag-a O.) 

gagt::^:ga.: t aggaag ga::agga::ac agaggcaaga actcag::ctg tgaggct::tg 12ij 

ggtgg:--'^. gagg-:agag gacgrcttc- gjgatccacg gctcageat: gt-rcttctgg Ibu 

::tt:-:agc-: c:gggccgaa cgtt::gggtt aataagcaga gcagttatr- gg-tcctgg- 24ii 

aggag:*;-.:: • c:gttagttt ::::acgttgtg ag:arattra tacttaaga:' tgnttct::tt M'tO 

'.gtgt t *. ' i I g:gt::tgttt ';tgtag::aa3 :tga^atgtt aaeagaaatg c ^■ja::ctg:: :: /■^f 

-gggrgg':'j :gaaagtt gaattctgcs j at at -cat t acactggcgg ctgctcgagc 4t!i 

atgr^t:tag an gg i-cca at ttgccctata gtgagtcgna ttacaattca ctgggccgcg 4^it 

nttt aca.:-irg t r^gtgactgg gaaaaccctg :ggtacccac ttaat^gcct tg-agnacat 540 

::ccr:tt-g c:a 553 



<21^)> 153 
<21]. > 4 54 
<212> DNA 
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<213> Homo sapien 
<::20> 

<2J1> misc_f eature 
<J22> (1) . . . (454) 
<j23> n = A,T,C or G 



<4^")0> 153 

tcgagcggct cgc^ogggoa ggt:^caccta gcatggctcc tctaaacacg caactcagcg 60 

aggggacc:"j'"j ctcracctct ggcaagagag ctgggtagat cagaaacttg gtgacacctg 120 

gctagcaoag ag::aggctca cttgtcttgg tcccairtacc cagattcctg cagacattgc 1^0 

aaaccaaar.g aaggttgntg aatgacccct gtcccoagcc acttgttctg gtatcatccg 24 0 

c^ctgcagrg gaatgcctgt gtgcttgagt tcactrtgca tctgtatatt tgagtataga 3jO 

asccganc::a agngatctgt g::at:ncagac acactggggc acctgancac agaacaaatc 36 0 

acctt aa-^'ga tctggaatga aactgnganc antgcocgcc tgggtgggtc tgganaaaot 420 

gccgnctc.oT. ngrrggarct tggccgcacc acct 4 54 



<21i.)> 154 

<211> 59b 

<212> DNA 

<2 13> Homo sapien 

<22 0> 

<221> mi so __f eature 

<222> ( 1 ) . . . {596} 

<223> n = A, T, C or G 



<4;iO> 154 

agogtggr.cg cggcocgang goggcctcrt ganoganggg aagggacgtg ggggcggc-a ^0 

cggcaggar.^. aa-::cz::c:^zr toag::raat:c atgggagaga ttaaagtctc tcctgart^t 12 0 

aaotggrtta naggta::agr tccor::t:aaa aagattattg tggatgatga tgacagraag 1-30 

atLatggtcg--.: trratigacgc gggorrccga agtatcaggt gt::ctctcat: artcotgccc 24 0 

cot:gtragtg gaacrgcaga ngtotctttc oggcagantt tggctotgac tggatggggt j.'.iO 

ta::cgggrta togctttgra gtatccagct tattgggacc atotcgagtt: ::t:cgrgatgg 36 0 

attoacaaaa i::t *: ttanaco a::ttacaatt ggataaagtt cstcttrttg g::gcttcttr 420 

gggangcnr.r. tt'^gcocana aatttgctga atacactcac aa.^tccccta gaagccattc 4.'^.() 

cot aatcr't-': t:g::aa::"::ccr ccagngacac otctatcttc asocaacttg gactggaaac 54 0 

agotttggc". gargco"::goa tttatgctoa aaaaatagtt cttggasatc ttoatc 5'>h 



<21;"i> 155 
<211> 343 
<212> DNA 

< 1 ' > Homo 3 a p i e n 

<2.' 0> 

<22l> miso_feature 

<222> ( 1) ... (343) 

<22 3> n - A,T,C or G 

<4 00> 155 

ctcganttgg cnogcccggg cangtctgcc tggtttttga cc^gngcgagc tatttagnct 6 0 
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ctggct ::tgt 


tt--ggag::r 


raaggnaaaa 


at 


::tt gaana 


a::tc gag^ag 


::tt ::tgt gga 


1.: 


0 


ragcctrggg 


tacaca::a 


gccgagc at a 


g- 


I'aacgtac 


tctcccaata 


gctggtgggg 




'■) 




attgc^^c^ z 


:: agg^a ::ca r 




ttagt irtt 


tct gat aat g 


g::t t ::tcaga 


2-; 




aac^ac::t ra 


age a ::gga a g 


eant tgaat :: 




gart atn r 


aca rgag::t a 


rtgtgg=a=t 


3 1 




giitaac-gggn 


tec ::t: g::tar 


rca ^zLzH^ 


r ^ 


g-aa- ::a- 


arg 




3 4 





< 2 I 0 ^ 15^: 

<jll> 55-^ 

<2Ij> :)NA 

<2 I _-'.:> H':)irio sapLen 



<j20> 

<221> mi 3C _f eature 

<2 j2> (])... (556) 

<2 2 > n - A, T, 2 or G 



<4n:"i> 1 5b 

tcgagcgg-; : c;::c-ggg-a ggt-tgg-a= :: li ::n - a g at - gattaa::tgg -t-atrtgat ■ i 

ctcgcgg .: ■.: '.: :: :: 3 ::c ::t gga a::tga::ttaj ::a::aaaagga :: ac ::t-::a at t ^^ttatgatt 12'j 

tc at ::t'::-::ga ::aacca at caaoaccctt gaotcactgg c zzzzccczz i^accaa at H'l 

tat-::::traaa aa::t:'tgat^ rc::gaatgc': i^^gggagat:: gatctgagta ::taataaga:: 24:.' 

tc :: a ^t ::t r "J tg:'acaag::a g::crtgtgta ::tct t 1 t attg::aattr irt gtrctgat 2 2:'' 

aaat rgg--:t tgtgtagg-g g-ggaagaag -gaarrtgtt ggg-ggtta:: cac^tctgt:: 2^2 

gtgtgtgata gttgntttga atct::raatt gctcagt aca gatccacatg caggttaagt 42'..i 

aagaaj'::ttr tgaagaaaat ggaaagr::tt aagtgatggc ttci^aagaaa t^aaaccta:: 

attaattagg gaa::aa^gga rtttargtat caraaatgaa gaga -":t gain aagtaaat::a 54 ■! 

actcggcrtt tt':'tta 5 ;;>'■. 



<2:2> 157 

<2 21> 

<2:2> L2NA 

<2::^> H'jTio sapien 



<22 1> misc_ feature 
<222> ( 1 ) . . . { 3 33 ) 
<22 .- > - = A, T, C or G 



<4;":0> 157 



ggt 


c z ac:.a 


a a 


aar at atnaa 


at aagctgga 


tatataaaan 


raaa ra<r tt a 


aij 


atngn'jan 




rat 


t r rtt 


ca 


gt e at t r a aa 


ttcact gata 


nc:taacnggg 


a^gnagt tggn 


at 


tctgga ag 


1^1.) 


act 


1 1 tta 


;.v.:\ 


:t -aaaagtat 


a 1 1 1 a ■:: a t a t 


t tacaacaca 


ngta aat at a 


ac 


nga agaac 


1X1 


tar 


t tca.i 




:ia; ignng aaa 


1 1 c :: ag aat t 


cr anagat 1 1 


a tag rtat ag 


nt 


nacacin*: a 


24 (t 


tea 


c c a a * . 


*.g 


J- -tgcaatc 


aanngn::cag 


cactacttat 


gannaangtt 


t a 


act anna a 


3 ; . 2 


acc 


aaaag 


'7 '2 


ga^j aaaacct 


ggnagggaaa 


nat 








3 3 3 






1 > 


153 


















1I> 


62 9 


















12 > 


DaA 
















<2 


13> 


Hc^mo sapien 
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<::j1> mi3C_f eature 
<::jj> (1) ... (629) 
<::j3> n - A,T,i.: or G 



<400> 158 

t rgagcgij ::'-: gcccgggcag gtctggta::a tttgtgcgag gt ::cgg-::act ctgttctrat bO 

c::agraagtg gtcgagccct: ttccgcagaa ttgctgtcaa atgttcccct aacag.Ttgtt 120 

i:ctrcaca::a agcaatcagc ggrctctgcg tg::tgcgg::c caagtaagrg atnaccccgt 1^0 

ctccctct r c ttctaagcgc tcactrarat ggctaagata ticcriggaacc tcrctttcct 24 0 

gcattaa'-: -Jt t cggccctcg gcagratata agraattagc cr::ttccaaa aattcragrt 3 00 

caaatgaacc tec ata^rac-:: tgoaggtcag acagcatgcc caggnaggct ccgcaacagg ?>bO 

ctccggr.:j-ja cgg::ctcgc-^ gctcctcccg cgrtcgatca gcagtaggat tccatraacg 420 

gttttartcr. gaa::cactt^, atcartaaca atatgggctc taaacagttic taatc ::ca^a 4ho 

rcccagargg agggcagcg". ggagttctigc agcacat^gg rgrggtccaa gaacaggaag 540 

atgcttrnga tcacgaatc:a ttcgnctggc aatggtrrtg ccagcargrg gtaatctc^c bOO 

rtttaaaaa:.. aaarccrtat: ctaaacgcc ^'23 



<2:0> 15 3 

<2:i.> 623 

<212> DNA 

<213> Homo sapien 

<220> 

<221> mi 3 cofeature 

<222> (1) ... (629) 

<22 ^> n - A, T, C or G 



< 4 0 0 > 15 3 

ccgagcgg-jc gc::cggg-ag gtcctagagg ganaac-^gg crgatttggg aacasaatat 6 0 

aatrgaatar tcaacacoat gaagataaat -ttatcc^gg aaatiztiartg ao::ttaatac 120 

rc^aagcrrg coccgaatiao tttgattggs attggsa^at ac^aaaaaag gccagrattt IhO 

ttgctgragn taggataita aaaggatart agtta::ooaa gagatiocaac ttgtirttct 240 

gacgaatag^. gtccagcaaa atgaagcagr rfiaagagtg aotaataatc t::aaagtgat .3uij 

crcccg': ':r:a 1 1; '::r ta atat ttttcaatira cfiant tcta agagtttcac a::rttgagca .>kO 

gacacaar..gn t o ::gct t: tag tgagaggara attt^tgatt gattgrtctc tctt::aggcc 420 

atctcaC'::r..o tt ::: at t ::tcc tgttacattt gaagcagttg atataatggg tttatacttt 4h0 

aaaagatagn catggtgcca tgaagtttgg ggaagttggg tgaattatc:: cattrtagtt 540 

acagangag-.: ttt:ottaaa tgc^ctttao ttctangttt ggtoaagaag tcattttctg 6 00 

agtaaaagf,t attttcatat atgttgggg 629 



<210> 160 

5 19 

<2I2> DMA 

<.;!•.> H^mD s ap len 

< 2 2 0 > 

<22I> misc_feature 
<222> (1) ... (519) 
<223> n - A,T,': or G 
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<400> 160 
tcgagcgg-g cg:ccgggca 
agcgaaatirt ag:agaaccc 
cacttagt c::agataaca 
tgcaarcagg arrgcacttg 
tctigcaccag attgagc-ga 
caatcrrana aticgggcggg 
agaaataagc ::atgctg 
t acaagan caangttcat 
accaacctigi ccaacanc ::a 



ggtctgctgg 
agattacat :: 
targtaagaa 
acgat irtgag 
ct rtcccctt 
tcacagaata 
cagac rcatc 
c agccagaga 
ctac agcgat 



gattaatgc:: 
cacttccaat 
rgtccactgg 
gaataacgaa 
ctt gctga ^g 
atccttatct 
attcctnctt 
ztzr ::ccaga 
cttactggt 



aagttnttca 
-a^gcggtgt 
gtcggaaac:: 
ttcgaagaca 
gactcctgra 
gccacaattt 
t aagcttatc 
atgccgatag 



gccataaggt 
tt gggt aatc 
ac sattatga 
1 1 aaratttc 
gt t accacta 
taggcgctga 
1 1 rcaaa aca 
nacacgc ::at 



60 
i::0 

IHO 

24 0 
3:i0 
3 6 
4 :; 0 
4H0 
519 



<210> 161 

<211> 44 6 

<212> DNA 

<J13> Homo sap i en 



<j20> 

<jJI> mi30_f eacure 
<J JJ> { I ) . . . (446 ) 
<jj.::> n - A/r," or G 



<400> 161 

cgagngg'::oo goocgggoag gtocagtaag rntttnaoga tgatgggaaa ggncatgcaa 0 

ggriocoag'jg gtaoaaogag ctgtttotac atcattcgta ttrrgoatgg targiacaat 120 

agoagaca-'::: ato^^gaggag aaogoatgat agogrgcccg gaagcttc::c tttcagaaag 180 

ctgatgga:::: aiaactgcag oottaccaac caccac::tgg :: rtcgc c: ac tt ag::agtct 24 0 

tgccagti;7a gggactgoao gcgcggoang tt::tgcatca t::ttgat:agr taatcaagct 

tacaactggo acgccrcago atccgcgatg ggotcag-aa acgotggaoa ttantgggat 

gagoagcat - aaactgtgta nargggatct gcatgcoot: : acotaatgrc tcagggaaca 420 

tagrago^.og taroct:::cga got^ga 446 



3 0 0 
3 6 :j 



<210> 162 
<211> 354 
<2 12> DNA 
<2 1'.^> Homo sapien 



<22m> 

<221> Ti L30__f e ature 

<222> ( 1 : . . . ( 3 54 ) 

<2*_!3> n. A , T , or 



<4-iO> 162 

ag:grngv-g -jg.::ocgang -cc^gggasg cc-ttnt-go -gag-ct^ao agc-cctgtc '^o 

aggogg-vgc gg-^-ccsg-g gtcoa-:agg ot--ra*:ggc ^tccgggctg ggaggnggg- :2c 

g3ggg^a'-:aa a ao^^ot :* ^ : aaggri'acga angg::aaa::^ ^ gg*^- gg ^'S*^^ c ::anag irt ■ig IBi; 

ttgosnaagt gg:ggnaa::: cag::arrcgg t:t ::a rate ::a ggntgaigco acgaccrtgg 240 

ga::at:gtang :: ^ ::ata ::o aaaccggaga gcatrggrgc ::acattracg aatoocirgct 3 00 

gggaagt^r.'ag ::tttotgo:: ttctttggc:: ttctjcacirt ::gctgggatc cagg 354 



<210> 16 3 
<211> 258 
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<2i?.^ d:]a 

<21A> H.".)n-;) sapien 



Zl:\.> mi3-::_f eature 
^22-- {].)... (I5B) 
22 >:> n = A, T, : or 



<400:> 1^ 3 

ttttt ::ri ; ::ri ag\ ~: z'tzzi ^ c::gn-gggatr tn^actgraa tttaaga::a:: ttctaattag ^0 

ttatacccag gc'jctgc 3aa accgctgggt: ttatataata tattcttg::t gcacgaagat 12 0 

ttattat..^ct:. gttggargac cccattttaa ttntatrtat t::tggrcaaa aaagaacctt ISO 

rtccg ::t, "jgr ca-ig^gang:: caatnt gtct tgaaggai-aa gagaaagatg ctaa"aca::a 240 

ctttctt'^rt crrgagga 2 5S 



2 1 0 > 1 V 4 

211> 2 -.2 

2:2> OrJA 

2 1 .:■ > HD'nc) sap'ien 



<221> m 1 s : _f e ature 

<222> {:;... {2S2 ) 

< 2 2 2 > n = A,T ,2 D r G 



< 4 0 1.1 > 1 4 

ggaa 1^ at '.i^t-. a:::.^,^caaht i. a r ^ggt :: aatgaaairat ttaataaaaa cazztgct^zz n-.i 

tctatataat a^gtacgt:!*: aaaataagcc tctcranaaa ::c ::t ggcc ::t cataatcccr ::20 

cataaat'-:ari afijatctgac tcctaagagg aacaaatcac agnaaggggt, ata::attnat ISO 

gaatart:ggt a a :t sgag gannjacg::t a aac r ac^ a::tarca::tr gcggaactcr 24':) 

cacagg-itaa a^gacaaagr -iiaat gaat ga ::rct:aaaaa^ aa 2S2 



2 1 1 j > I ^ S 

2i:> 402 

2 I > DMA 

2 1j> H'.i-nj 



; ar len 



<2 21:> -n^s ::_f e itura 
<.j^2> ( L } , . . (462 ) 
<22 J > n = A, T, 2 ar G 



< 4 'i > 1 'J 5 
'J ::c :^ 5 5'-"? :: 3n gt :: r ^gr. ^ 31 a 5^". 3 

-rcgggaggt agag?::-g:-a grgag-^aag 

agag-gsgaa cc- grange.- gircrcccrgg 

:::acagaagg a :: ::ag : an ::a g::aacaaai:g 

::ang ::aaa tgargaag ra cgctgcgr ::r 

a a a a a t r g c t g ^ c a g : a t r. a ^ t g t g g a a g 

rgaaaa:'grt giiatagttrt gra^anagrcg 

tgggaactga a::cai^anaac c^sacaggac: 



:;an g 2ng ::*:g agtca^gans c i^a i:^ ;^a a 1 

ar^aagc:'^:: tgaac^::cig z ::t jggz'ja:: ' 

rjat cggr 'jcg aaatgggrrit gca jaacatg :iH'"> 

gatt::grgga angcgtag^rt C'raaanggag 2 4'.' 

g::g::agang: aacca::tggr actgttc::aa 2oiJ 

i:ata::g<:att actggaggtg g rjt gcanaac 3r. 1") 

::ata::^cgnr rgaanatgca cttgactgac 42i.") 

ttta::r*:gtg ga 4 02 
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<.:1J> DNA 

<:;!.:.> H jTio sapien 



<j2:)> 

mis cofeature 
<:■;:;■;> ( I ) . . . ( 36 5) 
<2:: '<> n - A, T, C or G 



<4 ■■)■)> 1-^:. 



cgtgggt: -.Jf 


■J gg :'ri.:gangt 


ctgaaar ::aa 


t :::cagaarta 


aa ::at cagca 


caeaaaaaat 


hO 


accaggai :i 


g acggaatcaa 


a agact ::t ga 


age caaaagg 


aggctaggga 


gageaactga 


i:: 0 


a::ccagca^i 


g -tgiiggart*: 


cagr gt ::::at 




t^zccz gtaa 


caa ::aggt et 


1 :"l 


atacgar a::f 


:i gar t: r r at 


■I'tgag-t gga 


gg-::attat- 


ettag::aaac 


t aa ::a::agaa 


24 1 


cag^aaa ■.• 


■1 aar licatgtt: 


cc catctaga 


ag*: agga gen 


aaatgatgag 


aa irtcaagga 


3 0 ■■ 1 


cac aaaga 4 


:i gga h :aa rag 


a-a-tgggg:: 


-t a::ttg3gg 


gtggagggtg 


ggaggaggga 


3 '■■■■) 


ga^ga 












3^. S 


< ^ ^ 1 


■.) > I 7 














L > 3 4 












< :: 1. 


::> DNA 












< :: 1. 


> H' j;no 3 ap 1 


3n 











<^ J i.i > 

<^J1> Ti i 3e_£eaT:u re 

<:■;::■> 364 ) 

<;,:: n - A, T, ■: eir g 



agegtggr ? -gg-g-gang i-ragc- 

eneccteraa aagr.tgecga et::rrta 

raaggggagi ggr^gt^rra: t ::aae'ar 

etgggtg'.'-' 1 tgg ::e ratg etgtaar 

eae::tgaggf. erggagt t :^ a agat::ag 



aa a at a*: a a a 



■aaetag : 



--a getegir-tgt ga::t— ge::r c^a^tgggtg 



::cg rateceeeaa tte-^aece- 
ggc grt^-rggia eeaagaaetg 
agea-ttt-g ggagg::eaag 
eec gaeeaai'arg atgaaaeeaa 



arrgg-teea 
gecga-gaag 
aaggg-ggat 
gt tie :: aeta 



aggtatggtg gtgggrgett gnaat::eeag etattgggga 



IHC. 

24 I 

3 I'i 0 
3 ^ > i 1 
3 f". 4 



<2Li.;> IhS 

< : 1 > 4 4 7 

<;■:::.> d:ja 

< . . : ■ > Hi;:)!!!!.:) -s ap i er. 



<:2^1> m Lse^_ feature 
<22::> (1) ... (447) 
<^2 3> n - A,T,-: er G 

< 4 :'i 0 > 16 8 

ecegggea'gg teaaaae::ea aaa:rtttea ttttagexjea aace^agetc^a tgattaggta 6('i 



ta raaggat a 


acagaac rag 


tt gt raggac 


ga gcatttga 


raagtaaaa g 


caattcttgc 


1?.^ 


aa sgrt g rag 


frratrragr 


tcarggratg 


r gictttat a 


r agr at r rt r 


gr aat gt rag 


1^ J 


rtcgrtcarc 


g-crg-r — a 


tagaaaatca 


rgg- attgtg 


gagaagcaat 


tgggratrag 


24:.) 


rtttgaa rc r 


tccacaa rtc 


■r-gg-atctcc 


rctcatt rar 


ttt rtct tga 


■s-^g'^t gggaa 


i ■: ) :j 


rgt r r 3 r a ga 


rrt rg-gcr-gr 


ga-r ra r grta 


agrcrgaatr 


rt g r agar at 


■rratrarart 




■ggrggrrgcc 


rgagrat ggr 


at rr a g a agg 


r r raatt rgr 


rt at a gnga g 


t r gnat t a r r 


4 2 


aattca r': g g 


r rgr rgnctc 


a ra ac' g r 








447 



< 2 1 0 > 1 ? 

< J I 1^ 5^4 

<^i2> d:ia 

< I < > Homo s ap i e n 

<-":jI> mis r_f eature 

<:!J.j> ( 1) , . . (524) 

< 2 ?. > n = A , T , C or 



grrrgggoag gtrtgagcag r-rt t trtgnn tgctggarta ttgggattgg 

cagagartgt atggatgtta gaatggaaga racatcatag gttggactrr 

aagtatgtcr agaratatar tarcatctgr atagartaag aaraaagaag 

aaargtaaoa agar r art a a ggttttaara ttatagaraa aa-ranaaata 

■rtr. t got tt t gaagtttaaa gattrrtatg ttgott:ora gttaartgrr 

taaaaagata agnoataaoo aooartagtg aaataatoan gatgat:aga gaatgrcana 

tgtgatrag-. ataaaartgg angatattna gtgtratcrt ttggaaaagg rtgorrtatn 

tranaaarat tnttgaarag ggncrrtagr tatrraraga ratgtgggaa 

raaatngtag grtggatrrr rtatrtgaaa taar 



<4'..M- 

ogantngog--: 
gt toatooa..! 
a aoggt t- :'".'g 
taggtar r. t 
gtoaagarit a 



ato ragg i h --. 
att ratt r ■ 



I2;.i 

3 ■■') 0 
3 0 0 



524 



< 2 1 : 1 > 17!;) 
<2 ; ■ > 2^2 

< 2 r 2 > Z)l'.A 

< 2 H'Li:no sap i en 

< . t , > 

</. 2i> mi sr_ feature 

<22.:> ( : I _ . (3 32 1 

< > n - A/r, C or 



<4-.i-> 17:1 

trganogg:n rgr::ogggra ggtgaraaar otgttattga agatgttggt trtgatgagg 

^anaan.atra gaivgggatgg tgaraagaan aanaanaaga agattaagga aaagtaoatr 

gatraa<gii'T ag-":. raaraa aaraaagrrr arrtggarr^i gaaat'tccga cgata*:raot 

satgangig- ac.-:gagaatt ctataanagr rrgaoraa^g actgggaaga traottggra 

gtgaag^ri^^ tt* :3gttga nggaoagttg gaattoagag ccottctatn tgtcccarga 

rgtgoto -tr tt-gatctgtt tgananraga aa 



:./() 



s32 



<.:l"> 17L 
< 1 1 :> 3-4 

d:ia 

<^13> Homo sapien 
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< ^ .2 1 


> mis 


r feature 












> (1) 


. . . ( 334 


) 










< ^ ^ 


n = 


A,T,C 


or G 










<4 j.'i 


- 171 














cgagngg-:ri- : 


gc - ■: 


ggg::ag 


gtct gttgat 


agrgacttaa 


ca gaaaagt 


ta gacaaa ::a 




caagc at: aaa 


a aac 


r a:: a 


cttt ::tac:::: 


ttgggaat gg 


ggagaaa aa g 


gaatctct ac 


IJ.) 


c:: aaga^":':: h 


gaaa 


::aar aa 


gtc ::c gtt c :: 


tggtcrtgaa 


:: at ccagaat 


t at g gagg::t 


1:^0 


ctggcct.'ja 


acca 


cat tan 


aat tt ggtcc 


ggaaat caaa 


ct t taganac 


angagatcgt 


34 0 


aag:: :'at :.c 


a a ■: 


tat :ga 


crt aaatt ::o 


a gtct aa ::gg 


1 1 ::cttta::a 


aagttgcgga 


^ 0 0 


aag::r ::^ — r 


a : a t 


get agr 


tgt aggaaat 


atag 






3 3 



<2 10- 172 
< :: 1 : :■' 4 3 ;^ 

<.":13:-' H:)(no sapien 



< :. i ■.) > 

<L2l :- iTiis i'_£eatu re 

< j j.j> ( 1 ' . . . (4 3 9 i 

<.:;: .3 > n A, T, : cr -5 



<4 00> 17J 

agcgtggtcg :: g g a ng t ::tg :: ::tat a aaa::tagact t^tga::g::tg ggct::::ag:t ^'^ ') 

tcattctva:: aggtrat:at r^tcatccgg gagag::agtt gt::tgag::aa ::rt::taagtc l/M 

gtgctcata": tgtgirtgcca aagctgggtc^ catgacaact tctggtgggg cgagagcagg l^M 

::atgg::i:-i:"'a aa'itrraagt tagggtrt::c aatgag::ttr ::tagraagi^r agaggaaggg 24 ) 

irtctt z^aaa g tt^tagtta:: ttctggraga aatgt^gtag ta::tgaagat t ::t c ::t tt :^ g 3'i-i 

gtggaagaca atggatttcg ::ctt:arttt ::tg :: ::t t a at atc::actttg gtg::caca::a 3*". ■"i 

a::araatggg gargntttca caca::ttngn accanat^t:: tatg::cagnt aggccatttt 4::'.) 

ggaagna-:t*. ::ganggta^ 4 3 



<;:l'.i> 17 3 

<: . . 1 ; • t' A A 

<^ 1 - > H jniD sap I en 



< t ^ 'J > 

< 2 L > :"n 1 s ::_ £ e a t u r e 
<.■::"::;> ( 1 1 . . . (5 ^9^ 





■ n = A, T, : 














<4 J 


> L73 














cgatngg-cg 


--jcggg-agg 


tcctgtaaaa 


nagg aaattc 


agac 


atc^gt a 


rg a 'Jtcgtaa 


( , I.I 


trgaatgtgg 


agctga-tg : 


aatatttt gt 


caaagcacca 


gaat 


agtgcc 


crg:actttg 


.I 2 I 


cgaag-agrc 


t a a :: aacgtg 


cttgtgta::g 


acttgctgaa 


g aac 


::at tt a 


gagacactt t 


180 


caagagt age 


ag aagagac^a 


ata aaggatt 


actt rgaagc 


t ^gc 


-ttgct 


ctgctagaa 


:'4 0 


cagtt^ttcr 


a at ::gcatgt 


catcgact ::t 


gtgaggg-cc 


agat 


ttt tea 


ac^agatttc a 


0 0 


at t ac ::aac :^ 


r :a ragaac 


ataccagaag 


gctc^tggcat 


cctg 


-tgtt t 


atcttccatg 


360 
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:aaarttttt ^ggtaaagaa gttattgc 



ggctctgtgg accgtgtagt gtacaagrtg 



:agrcctgaa tgat^iaac: 



-a3--tc::tg tctttcrtg^g t=--g---tg ttgccragg- 



-gg^g^g-sg -gg:^g::gg^" tair^gctcac tggagtrtng act t a gg caraagcaat 
:ctcccar::t: ■::ag::-:'Ccct:a ace acctggg actaaaaatg c a :: ::gc :^ a cc a i-att ccgg 



4 :: 0 

54:) 

5 :^ 



<:n> 174 

< I : > 4 5 3 

<;:l.;;> dna 

< J I > H ~j\n-:} 3 ap ien 



<.":.':l> *niS':'_ feature 
<:;■:;> (!.■... (458) 

<::.".:> n - A , T , : or 



<4 Ci ^ 

t: ::gacct ^ ^ r: 
n :cc arc : ■: :: 
-zzzj-j :rg 



174 

:g::-:cggg::a ggtccatgcn gnttntgccc^ attirrcangg ngcrcga 



gaggi'-ga-a cc-- = atgt:r 
tt:-:-ajag ggg — att-.; 



cataggc ^ir g ggr—- a ggagagggtt 



cacgttc atg 
catggtg::: 
agnctgaggc 



tggagaa'":t.j aggt -a :: ag nccccaaaac tccgagtcat 

catc-cgt'.:*: gircgiat^-a tcgcacncag tgacgg--tj 

carair-aggt agca = gnt:g t-caggccga tgrcta-a-: 

gggraaggtr. ttg::cga :r g acctc::tgga :: :catacc 



a a 

-:ra-cacg= -=tgg-c::ar 
gtcatca^a:: -ggg-acgtc 
::ggacaggaa g::atgrrtga 
cacattcata ggirtgctgca 
:tggggntcc ggaaggccng 
tggggti'aga c::aagtanga 



< ;; 0 > 17 5 

<.::i> 12>S 

< C : i > DNA 

<C1.V. > Home 



saoien 



ggca:gagg a 
cagtc agaq a 
ccc atgaaaa 
tgcc a a a a- :t 
tt gagga : it 
aaga gga i*.. "j 
ct^gagaa ":a :: 
cagaaact- ja 
t ga :: at a ag 
-ga aaaat'j s a 
trtctgaagc 
"v t : t a i g a g a 
■gt : a s atg s a 
::t g s ^ : ag a 
tt ^aac ag o a 
at attc^at 1 1 
tatttaatta 
aa ac ag a agt 
gt aat t :: rag 
ag :t ctgata 



> 175 
agttttgtgt 
a ::c a aaa agt 
tgaaaa ttat 
gga a at a gc t 
taagatttta 
attaactaaa 
aat get ract 
at t ac ac'cat 
aaa aagt :: aa 
tgttgatgtg 
t ::aaaggaaa 
a a at ac ^it tg 
gga i^ct gaa 
gga jtct-ta 
attagtt rat 
r — tgagagg 
caataarrat 
t atata atag 
tgtttgt tac 
cat aat rata 



a rt g a aaaag 
t aa atgggaa 
ctcttacatg 
a r act gaaa r 
aaagaaaaga 
agggrat rt r 
tctaa at tga 
r rt agart gg 
gaarctgrtt 
agt agt a r ga 
tc raa a agcc 
gt 1 1 c ag a a r 
r a r at gt at r 
g at raga a at 
gc a rat aag a 
aaaa tg ra ac 
tta aaaaar r 
tat aa ractg 
gtggttgttg 
atgataat t a 



a a a r t g t r a g 
r a agag rtct 
a a aat t gear 
a-r raatarra 
atgrtgaart 
a at at a gt g g 
a^ggaa a a a r a 
rttrtgrtgt 
t rcarattg: 
t a t a t a a r a a 
taa aaat ta a 
at gc a r :i 3 a ^ 
i a a r g s a r i 
t 5itttr33rt 
a agct ga r aa 
at ratct ret 
g t a t a t a t r a 
rraaggagrg 
aataaatgaa 
ttte^aatgra 



aagraaaaga 
geagtgtgag 
gtt ga aaaag 
g g a aa ag g a a 
t r agat gar r 
gragrttaaa 
aga r aaaga a 
a r aaga r rat 

^gj-^g-^ - J-'- 
tgaggt grt r 
t rt r aatt at 
ag a : r a a r gt 
ag r: a at g". g 
a r a a a g r a a a 
r a a a ag r a ag 
a a aa^gaga a a 
at atgaa aaa 
gat t at rt r a 
taa aga at ga 
ca actae^ggg 



a at a a a at r a 
gtt t rt r a ra 
gaaattgrea 
aataaatact 
rt a aa act g a 
gttetgat ag 
atact aga gg 
gat ra a at t g 
tgtttgraaa 
r atea a r r ac 
grrggagatg 
g a a a r a r agt 
a a r a a a r a r a 
aat at gtggr 
a t a a r a a 1 1 g 
a atgaggaga 
gaga a age ag 
t rttcatert 
gaaaa r r.aga 
tggtgrtgrt 



1 H :■) 



'.M ■ i.i 
1 1 J 2 ! j 
H ' 8 1 1 
1 1 4 1 1 



58 



cgtg::c 1206 

<210> 176 
<211;> -^17 

<::i::> prt 

<21.:-:-' H'jtno sapien 

<400> 176 

Met Giy Thr Arg Ala Leu Gin Cys Glu Val Ser His Thr His Glu Asn 

1 5 10 15 

Glu Asn T;/r Leu Leu His ':;iu A.--n C^/s Met Leu Lys Lys ulu lie Ala 

:■ C: 2 b 3 0 

Met Leu L\\s Leu Glu lie Ala Thr Leu Lys His Gin Tyr Gin Glu Lys 

3 5 4 "1 4 -D 

Glu Asn L^'s T>^r Phe Glu Asp lie L^_^^s lie Leu Lys G :.u Lys Asn Ala 

50 SL 6 1 

Glu Leu Gin Met Thr Leu Lys L-'U Lys Glu Glu Ser L--u Thr Lys Arg 

6 5 7 0 7 5 8 0 

Ala Ser Gin Tyr Ser Gly Gin L^u Lys Val Leu lie Ala Glu Asn Thr 

S 5 9 0 9 5 

Met Leu Thr Ser L^^^s Leu Lys G.u L^/s Gin Asp L\'s Glu He Leu Glu 

100 105 110 

Ala Glu lie Glu Ser His His Pro Ai-g Leu Ala Ser Ala Val l^ln Asp 

115 l.:0 i;;5 

His Asp Gin He Val Thr Ser Arg Lys Ser Gin Gilu Pro Ala Phe His 

130 i::-5 14 0 

He AL::i Gl\^ Asp Ala Gys Leu Gin Arg Lys Met Asn Val Asp Val Ser 

14 5 150 155 16 0 

Ser Thr He T/r Asn Asn 'llu V<n 1 Leu His Gin Pro Leu Ser Glu Ala 

l-:5 170 175 

Gin Arq Lys Ser Lys Ser Leu Lys lie Asn Leu Asn l\'r Ala Gly Asp 

180 1^5 190 

Ala Leu Arg Glu Asn Tnr Leu Val Ser Glu His Ala Gin Arg Asp Gin 

1:^5 2i)0 2i":5 

Arg Glu Thi' 'Oln Cys Gin Met Lys 'llu Ala Glu His M^'t Tyr Gin Asn 

2 1 .J ^15 2 2 0 

Glu Gin Asp Asn Val Asn L^_^'S H : s Thr Glu Gin Gin Gl^j Ser l^eu Asp 

225 210 235 240 

Gin Lys Leu Phe (3 In Leu ^Mn S^.-r L^^^s Asn Met Tip Ll-u Gin Gin (31n 

2 4 5 2 5 iJ 2 5 5 

Leu Val His Ala His Lys Lys Ala Asp Asn Lys Ser Lys lie Thr He 

^6 0 2 5 27 0 

Asp I hi^: His Phe Leu OjIu Arg Lys Met Gin His Fils Lr- u Leu Lys Glu 

2":[; 2" J 2r5 

Lys Asn G\\i Gilu lie Phe Asn T;^^r Asn Asn His Leu Lys Asn Arg He 

290 ^'^5 3 (JO 

Tyr Gin T^^u^ Glu Lys i31u Lys Ala Glu Thr Glu Val He 

305 310 315 



<L10> 177 
<211> 20 
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<21^> DNA 

<;:l.:: > Artificial Sequence 
<::2< > Made in the Lab 

<40:"):> 177 

rcaat ivit --acsggag- 

<210:> 178 

<JI1> 16 6 5 

<2 1J1> DNA 

<2I:: > HonvD sap i en 



<40u> 178 



g -aaa rt;*-.r -; 


aag::agag-:: 


tt:^-gagaag 


c-atrtg-tt 


tcgagrctgr 


cat tgaaatg 




caaaagtctg 


ttc^:aaataa 


agtcttggaa 


ttgaagaatg 


aacaaacat t 


gagagragat 


i:: 


-3gat gt \c-j 


■zzz ::agaat z 


aaaataaaag 


aaggttgaag 


aaaatt rt t g 


ggattrtgag 




agtctc::gtg 


aga::tgttt : 


acagaaggat 


gtgtgtgtac 


rc aagg rt a r 


ar at raaaaa 


2 A 


ga aat ggat a 


aaataagtgg 


aaaattagaa 


gatttaacta 


g-r rtatcaaa 


aat rt tggat 


? 


a - agt t :tt t 


-ttigtgaaag 


ag-aagggaa 


r::t-aaaaag 


at r a rt gt ga 


a r a a rgt a ra 


•i ' 


ggsaa a'atgg 


aacaa atgaa 


aaagaagttt 


tgtgtactga 


a aaaga aact 


gt r agaagca 


4 _ 


3 3 sgaa-rit ^a 


aat acagtt 


agaga a - - a a 


a a a gt t a a at 


g gga a r aag a 


grt rtgragt 




gtgaggttt.-.: 


tea ::act rat 


gaaaatgaaa 


attatct-tt 


a ratg a aaat 


tgratgttga 




a aaaggaaat 


tgr:: atg rta 


aaa -tggaaa 


t ag -ca-j art 


ga aat a r r a a 


t accaggaa a 




aggaaaat aa 


at a rtttgag 


gacatt aaga 


ttr taaaaga 


a aaga at g rt 


gaacttcaga 




tgac::ct aaa 


ac eg aaa gag 


gaatcatt aa 


tc a aaagggc 


at etc aat at 


agtgggcagr 


72 


ttaaagr - :r_ 


gatag-tgag 


aa -a-aatg- 


t -artt rtaa 


at tgaagga a 


aaa r aaga ra 




aagaaat a :t 




attgaat :a- 


a 2 rate rtag 


artggrttct 


get gt a raag 


y 4 


a r :at gat z a 


aat tgt gaca 


t -aagaaaaa 


gt raagaa :c 


tgrttt rrar 


attgraggag 




atgctt gttt 


g -a aagaaa a 


atga at gt t g 


at gtgagtag 


t a r gat atat 


aa r aatgagg 




tgct-c at:a 


acractttct 


ga agctt aa a 


ggaaat r r aa 


a ag r rt aa aa 


attaat rt r a 


1 


attatg-vgg 


agatgtt :t a 


agagaaaata 


cattggtttr 


a ga a r atgta 


c aaagaga r r 


10^ 


aacgtg.aaa'":' 


ac agtgtcaa 


atgaaggaag 


ttgaa rat at 


gtat-r aaa at 


g aac aaga t a 


1 M 


^tgt g a ;t -aa 


a t a ::attga a 


ragcaggagt 


■rt rt a g at r a 


ga aat tattt 


r aa rt ac aa a 


1 ■ 1 


g : aaa a a*., at 


gtggttttaa 


cagcaattag 


tt r at g^r a-ra 


t a aga aagrt 


gac a a r aaaa 


1 K 


gr aag at aa-.' 


a at g at at t 


cattttcc^g 


agaggaaaat 


g r aac at rat 


rtcct aaaa g 


112 


agaa a a a^.g:i 


ggagatattt 


aatta-aa::a 


a r r at c taaa 


aaat rgt ata 


t at r aat at g 


13^- 


aaaaagagaa 


a^gtagaa aca 


gaaa actcat 


gagaga raag 


ragt aagaaa 


ctt rttttgg 


144 


agaaa : aa :a 


gat ::agatct 


tt act ta -aa 


rttatgrtag 


gaggctagtt 


r t ag r at t ac 


15il 


c'ttatgt*.. ga 


aaatt'ttatc 


aatagtctgt 


gt r aa ragaa 


tarttatttt 


agaagaaaaa 


15t 


tt :atg:r tT. 


:tt :^ttgaag 


:-tgggtga- 


agagrgagar 


t rtgt rt raa 


aaaaaaaaaa 


16 2 


aaaaaa Ta -i 


a ga aga aat 


gcctgtgc-t 




cragg 




166 



1 > 17;^ 

<:2LI:-> 17 

<:2I2> PRT 

I ^ > Ho'no sap i en 



<4D:)> 17 

Ala Asn Phe Gin Ala Glu Pro Pro Glu Lys Pro Ser Ala Phe (giu Pro 



60 



1 5 10 15 

Ala lie Glu Met Gin Lys Ser Val PrD Asn Lys Ala Leu Glu Leu Lys 

2 0 2 S 3 0 

Asn 31 J 31n Tnr Leu Arg Ala Asp Gin Met Phe PrD Ser 31u Ser Lys 

35 40 45 

Gin Lys Lys V^l Glu Glu Asn Ser Trp Asp Ser Glu Ser Leu Arg Glu 

5 0 5 5 6 0 

Thr Val Ser Oln Lys Asp Val Cys V:il Pro Lys Ala Thr His Gin Lys 
6 5 7 0 7 5 3 0 

jlu Mec Asp Lys lie Ser Gly Lys Leu ^lu Asp Ser Tnr Ser Leu Ser 

9 5 9 0 3 El 

Lys lie Leu Asp Thr Val His Ser Gys Glu Arg Ala Arg Glu Leu Gin 

100 1-j5 LIO 

Lys Asp His Gys Glu Gin Arg Thr Gly Lys Met Glu Gin Met Lys Lys 

115 120 125 

Lys Phe Cys Val Leu Lys Lys Lys Leu Ser Glu Ala Lys ^lu lie Lys 

1 30 135 LiO 

Ser jln L^^'U 0 Lu Asn Gin Lys V^il Lys Trp Glu Gin Glu Leu Gys Ser 
145 150 155 160 

Val Arg Phe Leu Thr Leu Met Lys Met Lys He He Ser Tyr Met Lys 
165 170 175 

rie Ala Cys 



< 2 1 ;j > 13 0 

< 2 1 1 > 1681 
<^12> DNA 

< 2 1 3 > H Dmo 3 ap i e n 



<4 0 :■: 


> 130 












gata Da jt d a 


tt Dttgtgaa 


agageaaggg 


aaDDLDaa aa 


a gat D a Dt gt 


ga acaa Dgt a 


60 


Dagga aaaat 


ggaac a aatg 


aaaaagaagt 


ttc gt gi a Dt 


ga aaa agaa a 


Dt gteagaag 


120 


Daaa a gaaat 


a aaat D a Dag 


ttagagaaDD 


aaaaagtc aa 


atggga at a a 


gagttDtgDa 


130 


gtgtg-a;^at': 


ga Dt ::r a aa d 


eaagaagaag 


agaagagaag 


aaatgDcg at 


at att aaatg 


2 4 0 


aaaaa itta j 


ggaaga att a 


ggaagaat :g 


a agag-D ag d a 


t aggaa ag a g 


t t agaagtga 


•f.'O 




t jaaDaggD- 


Dagaat aD 


a agataD aga 


at tgaagagt 


gta ga a a gt a 




at t cgaat Da 


ggttt DC Dae 


act D at g aa a 


a D g a a a a 1 1 a 


t Dt Dt t a Dat 


g a a aat t ge a 


4 2 '■. 


r gtt ga aa aa 


g jaaatt gc-D 


atg-DC a a aac 


jgaaatagD 


c ae a Dt ga a a 


D a D D a atae d 


4 ^ i; 


a gga aaagga 


a a at a aat ae 


tttgagga :a 


DaagaDttc 


a aa agaa aag 


a at g Dt gaa D 


^1 


tteagatga-D 


■D Dt a a aa-Dtg 


a aagagga at 


D at D a a Dt aa 


aagggcatet 


Da at atagtg 


K :'; r 


ggDsgett 


ajtt Dtgat a 


g-Dtgag aa d a 


:: a at g DD D ae 


t^'"^r aaa^^i-g 


a a ^ga aaa.ac 


( ■'. 6 L 


aaga:^aaaga 


a a t a D t a g a g 


5 Dag a a act g 


a at Da D a D :a 


t DOtagaDt g 


gDtt DtgDt g 


' " [" 


*: aDaagaDDa 


r g a t D a a a D D 


5*:g a D aD D a a 


g :j a i a agt ::a 


agaaDDt.g Dt 


1 1 : D a D at tg 




Daggagar. jd 


LDgtttgDaa 


aga a a a ntg a 


it gtt gat r: 


gagt agt atg 


at it at a a t a 


4 L 


aDgaggtgDt 


^'Dat^aa^^Da 


rttt DD g.a ag 


:'t Daaagg a a 


at D D a a a agD 


D t a a a a a 1 1 a 




atcteDaat t a 


t jDcggaga- 


gDt :taagag 


aaaat a tatt 


ggttttagaa 


eatgca d aa a 




gagaDcaaDg 


t ga aa d ae ag 


r gt raaatga 


a ^gaag:t ga 


a Daeatgt at 


Da a aacgaa d 


1('2 C 


a agat aatgt 


gaa Daa a Da : 


a Dtgaa Dagc 


aggagtetDt 


agat Dagaa a 


tt attteaa d 


11 '.^ r 


tae aaagDaa 


aaatatgtgg 


ett :aa :age^ 


aattagtte^a 


tgca cat aag 


aa agctgaca 


114 0 


a Daa a agDaa 


gataac aat r 


gatatt D.att 


tt :ttgagag 


gaaaatgca a 


■Datcatetce 




taaaagagaa 


aaatgaggag 


atat 1 1 aat t 


acaataac Da 


1 1 1 aaaaaa D 


cgtatatate^ 


12u:0 
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aatatgaaaa 


agagaaag 


ra gaaacagaaa a:: 


teatgaga 


gaeaa ge 


agt 


aagaaaette 


13 


20 


tttt ggsgaa 


a :aa 


::aga 


zz agate 


tcta 


c ti^aeaa 


ec ::a 


cge 


taggagg 


ceagt t ::tag 


13 


HO 


ratt acc 


eta 




gaaaaa t 


::ctacraat agtecg 




a ac 


agaata t 


tt atttcaga 


144 0 


agaaaa^ 


r tc 




r t C 


irtgaagce 


t ae 


a gac 


at aa 


a at 


a aeagtg 


t gaagaat t .a 


15 


no 


cttgr r r 




aat.c 


g-ac 


a a aagec 




a ggatct 


::::at 


c'ca 




gga 


cgatgttgga 


15 


h 0 


gac ace a 


Z 2 


aacu 


r a ae 


::a gaaee 


t -ge 


t ::c 


gee a 


I'cea 


gge 


tggagt g 


cagtgggege 


lb 


2 0 


aatcccgg::c 


e a :::: 


g :: a a 




tg = e 


t : ::e 


a ggtcea 


-gee 


act 


ct-tggt 


a t a g t :: t :: e e 


16 


HO 






























16B1 


< 


2 1 0 > 


1-^1 




























< 


2 11> 


4 :;2 




























< 


212> 


PRT 




























<: 


2U> 


H:jn-io sapien 
























< 


4 0 0> 


1 1 




























Asp Thr 


Val 


His 


S r 


"2 •=> 


Glu 


Arg 


Ala 


Arg 


Glu 


Leu 


GLn 


L^^S 


Asp His 






1 
















10 










15 






Cys GLu 


Gin 




Tnr 


Gl'/ 


Lys 


Met 


Glu 


GLn 


Met 


Lys 


Lys 


Lys 


Phe Cys 










2 'I 










25 










3 0 








Val Leu 


Lys 


■ i\''S 


Lys 


Lgu 


Ser 


Glu 


ALa 


Lys 


Glu 


He 


Lys 


Ser 


GLn Leu 








3 5 










4 0 










4 V. 










Glu Asn 


G Ln 


I A^S 


Val 


Lvs 


Trp 


Glu 


Gin 


Glu 


Leu 


Cys 


Ser 


Val 


Arg Leu 






5 0 










55 






















Thr Leu 


Asn 


;in 


Glu 


Glu 


GLu 


Lys 


Arg 


Arg 


Asn 


a: a 


Asp 


I : e 


Leu Asn 






65 








7 0 










75 








3 0 






Glu Lys 


1 Le 




Glu 


Gl u 


Leu 


Gly 


Arg 


He 


Glu 


Glu 


Gin 


His 


Arg L\^s 












S5 










9 0 










^5 






Glu Leu 


Glu 


V,;:i 1 


Lys 


Gin 


Gin 


Leu 


GLu 


Gin 


Ala 


Leu 


Arg 


He 


Gin Asp 










:■:-:;) 










10 5 










i; 0 








He Glu 


Le^u 


Lys 


S -5? r 


Val 


Glu 


Ser 


Asn 


Leu 


Asn 


Gin 


V.:l L 


S c- r 


His Thr 








115 










12 0 










1 2 5i 










His Glu 


Asn 


.;iu 


Asn 


T:,u- 


Leu 




H i. s 


Glu 


Asn 


Gys 


M-t 


Leu 


i^ys ^y^3 






130 










13.5 










14 0 












Glu rie 


Ala 




Leu 


Lys 


Leu 


Gl.u 


1 l.e 


Ala 


Thr 


L^-'U 




His 


'.:T.n .y. 






145 








1 5 1) 










L55 








1 6 0 






Gin Glu 


Lys 


Glu 


Asn 


Lys 


Tyr 


Phe 


GLu 


Asp 


tie 


Lys 


r 1 e 


Leu 


le/s Glu 












1-5 










17 0 










1 7 5 






L^^s Asn 


Ala 


■11. u 


Leu 


Gin 


Met 


TLir 


Leu 


s 


Leu 


Lys 


(0 :.u 


G!Lu 


Ser Leu 










1 0 










18 5 


















Thr Lys 


Arg 


Al a 


Ser 


Gin 


Tyr 


S c r 


Gly 


Gin 


Leu 


Lys 


Va L 


Leu 


[ le Al'-i 








L 95 










2i:ii) 










2 1)5 










Glu Asn 


Thr 


Mr-- 


Leu 


Thr 


S er 


Lys 


LrlU 


Lys 


Glu 


-^y s 


GLn 


Asp 


Lys Glu 






2 I J 










2 15 










2..0 












Lie Leu 


Glu 


A 1. i 


GLu 


Lie 


G I. u 


S e i~ 


H i s 


H is 


Pro 


Arg 


L'-'U 


Ala 


S^-r Ala 






225 








2 3 0 










2 3 5 








24 3 






Val Gin 


Asp 


ili s 


Asp 


Gin 


I Le 


Val 


Thr 


Ser 


Arg 


L^^'S 


S r 


Gin 


(jIu Pro 












245 










250 










2 55 






Ala Phe 


His 


I le 


Ala 


Gly 


Asp 


Ala 


Cys 


Leu 


Gin 


Arg 


Lys 


Met: 


Asn Val 










2 ^:■ 0 










2t 5 










2 7 0 








Asp Val 


Ser 


Ser 


Thr 


He 


T^yr 


Asn 


Asn 


(Olu 


Val 


Leu 


His 


Gin 


Pro Leu 







275 280 285 



62 



Ser :^lu Ala -^In Arg Lys Ser Lys Ser Leu Lys lie Asn Leu Asn Tyr 

2d0 2dS 300 

Ala GLy Asp Ala Leu Arg Glu Asn Thr Leu Val Ser '^lu His Ala Gin 

305 313 315 320 

Arg Asp Gin Arg Glu Thr Gin Cys Gin Men Lys GIu Ala Glu His Met 

3 2 5 3 3 0 3 3 5 
Tyr 3 In Asn Glu Gin Asp Asn Val Asn Lys His Tnr Glu Gin Gin Glu 

340 345 350 

Ser Leu Asp Gin hys Leu Phe Gin Leu Gin Ser Lys Asn Met Trp Leu 

355 3^;.0 365 

i.;in Gin Gin Leu Val His Ala His Lys Lys Ala Asp Asn Lys Ser Lys 

370 375 3 30 

He Thr He Asp lie His Phe Leu Glu Arg Lys Met Gin His His Leu 

395 3 90 3 95 4 00 

Leu Lys Glu Lys Asn Glu Glu He Phe Asn Tyr Asn Asn His Leu Lys 

4 05 4 10 4 15 
Asn Ar-g He Tyr Gin Tyr Glu Lys Glu Lys Ala Glu Thr Glu Asn Ser 

4 2 0 4 2 5 4 3 0 



<2 10> 1-^2 
< 2 1 1 > [HI 

<2i2> d>;a 

< 2 1 3 > H'-;.'! no sapiens 



<4 0:;)> ]"2 

g laqtzi -.-at gaggttt :igc ttttctgggc 

tr a :ag'g^:ias tec : sgu'if :c tgaggtt tt : 

cat tat :'ttt gagtctatat t :tcttgggc 

c .:::::aaa:;c: tt -atgc::tt ^tgtacc^ag 

t gg-:tg:':-cr tt3ttgg::iga atgtgatttc 

tgaata:':iaa gaa::tt:ttr aagagttirat 

tgajtt'g:iag gaatgttttr ttaac::aa3c 

tatgcaa^ta atatatg^ra g:agrctttg 

gg -t -:a iiga act g :agggt a t ggtgag aa 



tggggagtgg 


agaga aagaa 


gttgcagggc 


6 0 


tcc^agattt 


gagaa rt ct a 


gat t ::tgca:: 


12 0 


tgt aagaaga 


tg^gg^'iitgt 


a at aggtctg 


1^0 


cttgtttcct 


tgtgcatcct 


t-c-aggct - 


24 0 


c aa ga raatc 


a atcc acaag 


tgt ::taaga:: 




aga ::gacaat 


g 2 z-^czac aa 


atg:: ::at aga 




ggatgaaact 


ctgagcaatg 


ttgaggtgtt 


42 r 


tgattt attt 


t aa :tttctg 


caaga::ctt t 




a 






511 



; 1 1 > H 3 

:il> 2-0 

:i2> ro:A 

:13> H'i'in:) sapiens 



<400> ] 

g 'c agg: 
at ::t ::: 
at'-:t z : 



?? tt -agtt -zz 
::• a- :-t^ ::at 
va Q':: gt : :: a': r c 
::• tcgtjgt--t 
gg tcag:t.::gg 



-gt^ttggt 

a:-. ggt:a::g 
c: c acat^gar 
tcttcaggta 



g aa g a acca" 
:at -grt-: 



t^c-cggcat 
agdacg::ggc 
a::ctgg = -r : 



ggc-ag-tcc tcctrcagg: 



ccttgtggtt to 
tcaggtccdj 12 0 
tcagggcatt 18 0 
tctcaatctg 240 
260 



<;:10> H4 
<21I> 4^H 
<212> UNA 
<213> Hjmo s.apiens 



63 



<400> 184 

gtc^.gatggg agaccaaaga atttgcaagt ggatggtttg 

agggccttrt ctagirtgtat gactgctact tgacrttTrtc 

::r-*,arttta gat^gattaa cattaacraa ?at3att::tc 

art\ciaagc cagcctctag crgtggctca Lczcztt^a^ 

gti'^.gsagaa aggaaagagg aaagcaaata ogaattgcai' 

gai:*..;catt'g J ::aaataattt ■:: agtg:: ggt g cactattaaa 

tccf:aggt g aagg::::^aat tgataccg::t: cgarttatga 

aacgaatt"_g cttccaaaat aaatgaagag cagacrtcgg 



gtatcactgt aaataaaaag 6 0 

tgaaaagcat tcccaaaatg I.":0 

ttnagatcga gn::agca^aa I--) 

ctgcatttta ttcggtgrtt 24'-) 

tattcgta::c aaat::ttcgg 

tagaaaaaaa aaar::ttgtt -I'-'i 

tgaccattta rgcartrcra 4::^') 

c 4 h : 



<."^L-:)> 185 
<;:il. > 531 
<::i;:> DNA 

I ?. > Homo saoiens 



:400 > 185 

: .■:tgar tec 5i 1 1 to ::t c ::t ::: aaaaaaagtt *: c a ::a g aa ggtatataco aaraat::rga 

raggcagtga arttgacatg attagcnggc acgatttcrr ctcttt ttt c :: ::ca aao at iJii 

:gttrttgrg gcrttgaatt ttaagacaaa tat tctaca ggratattg:: a^aggatgga l^:j 



tgg:aaaaaa aagtttaaaa 
: :tagtgc-t gtcatgttat 



a ::aaaaa :: :: :: ttaarggaa:: tg::rttaaaa aggiaga^gt 
attaaa::ata ::ata::ara^a at ::ttt ttgc ttattataat 



a'-.'agacttaa atgtacaaag atgttttcca cttttttcaa tttttaaa^a caacagctat ^» 



aaa ".: :t ga a a::atat grta 
agtagaaagg attaaatagt 
c r c a a a t c gg c a 1 1 1 a ga t a 



t::at::atgrc ataagartaa aa::aattata tttag::ga^a 4.'.o 
caaataraag aatgaaaaa:: g::agtac:ata gtgtrgrgaa 4 -v'l 
gatccagtgg 1 1 taaacggc acgtttttgc t 5 .K. 



< I ^1 > 18 

< J 1 1 > 4 4 1 

<212^ DNA 

<jl':^> H:i:n:i saoiens 



<4 0;)- 18b 

at c.a aaag a a 
aagat agggc 
t :t'-:ttg :: :a 
ggg.-:ttt : — 
aatgtct gaa 
ct agrt ::t 
crgqggg-tt 



-t:g:gttgg ggttt-t:tg 
t-::at:atctt ra::cttgart 
acag r :: at tg 
agttt :: ::caa 
gaggg:tt:a 
ac- 1 :g:trt 
gacag^tcrt 
tttt :: :tgt :: 



gt:ag:gag rctrggtaca rtgatttrcg 

t*::agggaa tt actgaact tt::ttrt:^ag : 

ccttggcctc acttgaaggg tctgcatttg ggt--tctgg l^Mi 

ccactirgagg gagaaatatc gggaggtttg act t ::ct ::cg :">iC 

ccgtgagc:- tg-gg--ct- agggctgcaa rt:tggatt= S'M) 

ctgc ::tg'::tg gartt::tgag gccgtcartg ccactctgtc :^.mi 

catctgtggt :':tgttgtac tggarggggt ccrcagggtc 4::0 



< I ■ I > 18 7 
<..!:.> 371 

<::i::^ dna 

<.:: 13. > Homo saoiens 



<40!i- 187 

aaaagtgaat gagtaao^tat tatattgttg goaataataa gttgoaaaat oatoagg':tg Cm 

cagg^tgirtg atggtgagag tgaact rtgt o :o.agat :: ::.a ::tg iro^gctga acottgatgg 11'; o 

gao'cocagat tctaaao^tag aogccttatg gatoaggagc tttggggott tcoctggttt Ibd 
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ctgttgata :: 


::aggrcaa:::: 


aacta::taac 


a::tct gactg 


g 


rccggcaag 


tgatggtgac 


240 


tcngtctccc 


a ::agttgca 5 


acagggtgga 


aggaga ::cgg 




t r at rtgga 


t gteacattt 


^00 


ggra-rtggg 


agrcagagr a 


gcaggag-cr 


-aggag-tga 




rggggarrc 


t tatgtccat 


^> 0 


gr-gagtccc 


9 












.-71 


<2I0> 18 8 
















<.:il> 2 2G 
















<:\12> DMA 
















<2I.^> Ho:no 


3 ap lens 














< 4 0 U > 18 8 
















ggcat at :iaa 


t ngagatg'"'''" 


-c.-ccaggc- 


agcaaatgtt 




rtttttgtt 


caaagtctat 


K i.) 


ct. tca^t -jcr 


tgatacc ttt 


cttttttttt 


tttttgtgga 


f- 


ggggarttg 


tgaatttttc 


120 


taaaggtg::t 


antirascatg 


ggaggagagc 


gtgt gcggct 




r age r cage 


ecgctgctca 


18 0 


cn^^c ra 


ret ::t: ::-::a-:: :: 


tg-rt=cggc 


tcct ir^gga:: 




t gc — 




2 2 6 


<Z10> 18 
















<2ii> 3';n. 
















<2i::> DMA 
















<f:l}. > H'jiTi-:) 


3 ap ien3 














< J 2 0 > 
















<jl:i> m:3-:'_ 


feature 














<;:j::> { : ) . 


, (391) 














<22 3> n^A,T,C or G 














<4 0:j> 189 
















rgggtgaagt 


tt attCtgcc 


rrca'jat ::ta 


ggttgttggg 


■3 


anagrgata 


garaaagttc 


f i") 


tggat tct: gg 


g-atcgt-gg 


cgcatgcttg 


taatccta rt 


r 


gggaggt-g 


anacaggaga 


1 2 C) 


c-.:tcggc--?- 


n 3 :: I a zq ::t a 


aggg-gaatt 


::tg:^anat ^t 




r at c ac a r t 


ggrggrcgrt 


1 8 


-.7ag = at g 


t ::ranaggg- 




rt 3t agt g^g 


n 


r gtatt a ra 


att rartggr 


^ 4 „) 


-gt-gn-t. r s 


::aa-gtcgrg 


aotgggs^a a 


rretggrgtt 


a 


z reaactta 


atcgcettgc 


2 2 ;) 


ag :arat: 


■:: ::ttt-:n-::ca 


g-tggoctaa 


t ancgaagag 




rccgracrg 


ategrcr ttc 




c r; vacant, eg 


cgcagcctga 


atggegaatg 










2 -."J 1 



< J 1 0 > 1 :^ 0 

<2i:> S:!! 

<2i^> d>:a 

<2I^> H:i'n.: 



sao Len3 



< 4 0 :J > I 0 
















::ar = tt gg:r 


--tttgagr- 


gttt r rg.rtr 


r r t r r r a *: ^ 




ggt ra rtgt 


rarrrtrat" 




artggaggag 


::t ggc sg ^gg 


rgtrg-tgt r 


a a a r r r r *: r r 




r r a r ^ r r r r. 






arrtgggttg 


aatga :t rat 


rggtrr rtt r 


r rrt gag-ea 




r jcrg-rgr 


r attgg-^-^ 


1 )- iJ 


ctcr t :ccgg 


at cttgc rtt 


ret r rttcat 


r-rtct-r raag 


r 


a ggcat cat 


gctggtcctc 


2 4 tj 


att agagt z a 


gcatat t rat 


cgtagcttgg 


g-tcatgccr 




rtttcaatc 


ct rggttttt 


3"0 


gatgttgagr 


tttttrgrgt 


tga r aaaatc 


aa acagt tt r 




rgtactcrt 


ce rt rte a at 


3 ^; ij 


grtgctgaag 


gtatactgag 


tgr-rrtgctt 


ggtcr raatt 


t 


raaagt 'r aa 


aggaargagt 


4 IJ 


agtagtggta 


■rca rgagraa 


agt tgacaaa 


ggagat rt^r a 


t 


rgaagcgga 


tgtgraeagg 


48 0 


tggcttgtgg 


acgtagatga 


a 










501 
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<210> 191 

<^11> 241 

<212> DMA 

<::l.-'. > H'jni'j sapiens 



: ) > 



<.■; ■■.'!> misc_feature 

<::;:;> {4:0 

< "rs > n = A, T, : or G 



<4:j:j> I'-l 

aa'7 :igaaagt 
gar. aca a f. 
cngvac a ':aa 
a 



tgasaaatat atctgaattt attaagta::a gtataaaana gggttgtgg:: 60 
aaaaactaa:: atggatrgct ataaatatgc tgaagirctag t::gtt::aaat 12Ci 
t^tcacgcta ctctaaagtt tataaagaaa aaggstttac a::tttacaca IHC) 
aagg^ara::^ tt::tgagagr cagggagtgg ggaa^gggga aggagacct g 24C) 

241 



<210> i,:^2 
<211> 27 1 
<212> DNA 
<2 L > 'A-'jino s api ien^ 



<^2 0 > 



. : : > mis-: 



_f eanu re 
{ 1 ) , . . (27 1) 
<■ > n : A, T, 2 or G 



<4;'i;:i> 1,^2 

tggronc ?ga tncaoanata aantanarog actasaactg gcag^aattg cgaagoaggc u.i 

::oacgt co::acgaato ocaaraatga cagottcaga occtgotttc 12Ci 

aat::a^ tcrttaargt ataaagtaac trcs'igtaaa rr^araaat:: IhO 

a^attg atcaaagorg i^tgtiaiagat ctagggngoa gga::r::aata 24ri 



gar agaagan caas 
a-ioaac zz gaaa 
ar. an::::':, vat tcco 



at.agngg^i.iia tgaaactatg atttattaat c 
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< 2 L 7 ^ 1 - 3 
<^I1^ 3^.1 
<^:l^^ DNA 

<2 1 > H jm a s ar' iens 



<4 0!V> i;^3 
agr-gagaog 
t . I a ''".r 7 :'7 g 
g.i V '^i w 
g ' a* 7 ra :i ^ ^ 



o7ga7voc7a aaatggogaa vat gtgtt':': 

tgovctr.cvt ^vvacvtvga gaagtaar": a 

o a g t a 7 7 7 r gg g7 1 go g 7 g c t v :: v a a a a 

agavagvaga oaaaa7gaaa gaaaa7gaga 



g'V V7 a7c: aa tttv7t7ag7 t7tota77tg votvvag7g: 
O'vag:: vta vr gtaor attta aaatgvt vaa tt toag va v : 



va7vat77oa gvvaaag7cv in 

7va;?7tgg7r 7gga7777tg :20 

vatr 7taaa7 gaaag7a7tg 8 (j 

gva;Taaagta a g vat 7 1 oca 4l' 

agtvva77tv vtaatgtata ^^OO 

gatggaovtg v 3 51 



<217> i';^4 
<211> 311 
<212> DNA 

<213> HjiTiO sapiens 



()6 



<400> 194 

ctgagacaca gaggcccact gcgaggggga 
caccctcc-t ctgctgggat gaggtccagg 
ctctggrg-t cccaccaccz tagatgaaaa 
trccatccct aaarcactcc ctnaaaatgt 
ggagcccggg gttggatagg gccatggctg 
tgacacagac c 



cagtggcggt gggactgacc tgctgacagt 60 
agcca^ctaa aacaatggca gaggagacat 120 
tcca-agcac aga-ctctac cgtgtttctc 180 
ttggatttgc aaagccaatt tggggcctgt 240 
gtccc-cacc atazc^^zzzz tccacatcac 300 

311 



<210> 195 

<211> 3S1 

<212> DNA 

<213> Homo sapiens 



<400> 195 

tgtcagagtg gca::tggtag aagttccagg 
g:::caacagga tgacatgaaa tgatgtactc 
gqttgtctga gagagagctt cttgtcctgt 
cr.gattattc ttcagggcaa tgacacaaat 
aatagtagcc tctgtgacac cagggcgggg 
aggcttctca tacttgatga tgtagccggt 
cagcagggaa ttgggtgtgg t 

<210> l'i^6 

<211> 4nl 

<212> DNA 

<213> Homo sapiens 



aaccctgaac tgtaagggtt cttoatcagt 60 
agaagtgtcc tggaatgggg cccatgagat 120 
ctttttcctt ccaatcaggg gctcgctctt ISO 
tgtatattcg gttcccggtt ccaggocagt 240 
ccgagggacc acttctctgg gaggagaccc 3 00 
aatcctggoa cgtggcggct gccatgatac 360 

3^1 



<400> 1:^6 

cacaaacaag aggagcacca gacct octet 
goccaaaict ggagacctga ttgagatttt 
tataggagat, ggctacgtga tccatotggc 
ctcoagtgtc ttotcagtoc tgagcaaoag 
tgtggtggga ggctgttg:t atcgggtoaa 
qoc-:;gtggag gtgatcacra gttctgcgaa 
tattgtgagc: aggaactgtg agcactttgt 



tggcttcgag atggcttcgc cacaccaaga 60 

ccgccttggo tatgagcaot gggcoctgta 120 

tccr.ccaagt gagtaccccg gggctggctc 180 

tgcagaggtg aaacgggagc gcctggaaga 24 0 

caacagcttg gaccatgagt accaa::c£icg 300 

ggagatggtt ggtcagaaga tgaagtacag 36 0 

cac-;.:agac- t ^01 



< 2 1 ( .) > 1)7 

<211> 471 

<212> DNA 

<2 13> H-jmo sapiens 



.4]0> i;*7 

c-g-aat^a:: gt.^agcaggg agcct-cctc 
aa:t-r:gtao ctrgattgro tracaaagtt 
oot:octg-:c caaagcttgr gggoaoatgg 
Htaratgtao agacatgtac tctcaoacac 
gi:a:agct::o caggaacag- taggtgggaa 
ooccgaacaa aaattgggca ctcatotatt 
ooaaactotg gaaaggaccc aatgtacoag 
ggaagagagc tgottaaact cacacaacaa 



ci^tgggccac ctg'::agagag ctttcooaoc ki;.. 

atttg^.ttac aaa^agogac oatataaaag 1^0 

goa-atacag acC'::aoatao agaca::acac l.-.O 

acaggoac:a gcaracaoao gttttt::tag 24 0 

agt--oatoa ctgagggag- ctaaccatgt 300 

ccttttctot tgtgtoocta ctcattgaaa 360 

tatttata^c tctagtgaag cacagagaga 420 

tgaactgcag acacagacct g 471 
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<2in> i?8 

<;;lj> DNA 

<r.lj> H'jmo sapiens 



<4:ji")> i;^8 

g:r.- gg :t ::t gtcg g::catg :: ::ca cagtt::gaag rtttgciraac gaggaggg::g 60 

a'-tgcccagaa gcctagggaa aagctgraag aaataaaga:: acrcaaccag aaggaggctg 120 

age raactcc t:ggacc3::ta gcatt:r::agg -latgctgctg aaagtgggaa LmO 



tgg-ctiat. gr 
r — c-a-at tggtgggcag 



)1 



< :: : d > i ^ 9 
<:::i> 05 1 
<:::.2> DNA 

HomD saoiens 



<4;"i0> 1 
r -:r ggca 
gggcccg'. 
gj-jccer.. 
a-.:tccag 
a^r^ctcga 
t ^■:^Ja■:: 
ag::t-:-r' 
g\T'.Jt:gg':: 
■::r - 1 atg 
at. ga r::a 



■:0 
;:ag 
gaa 

:rg 

.7 a 



-aa 



a:: ::tr :: ac : : 
ca ::accarcr 
::t tacgticc :: 
az zzzz jaca 
ccarcttgag 
tg at ::cta St 



a-acgg-ggt 
tccccacgag 
agttatg ac r 
c ttttaa :: a t 
cccagtgt ta 
t :tgggat=t 



:ttagr-c'tg a:tgc 



:gaccr tat t 



actgtcattt 
a atttt a a ::t 



t^a:gtg::tg attatetttt 
rtcggtgtrr agtttggtga 
r::tga::ttta actctgg ::tc 



:::gg:-ttgt 
gt :: tat gaga 
ta at : ttagc 
ttgattttga 
agct :-tttga 
1 1 a a 1 1 aaat 



gattgtggac 
t ratgac ttg 
tt ttgaattt 
tttttgattc 
c-tttgctact 
gat ta a at 1 1 



gggt tt tatt 
cttc-tatctt 
t ta t tct gta 
atag tt t.ttg 
att tctggcc 
ggga:tttgg 
t gt a a tt t a g 
t taat t ttgg 
gtgac acta a 



12 0 
]>0 
2'\ 0 
,S 1.1 0 

.U' 0 

4: 0 

4 p. 0 

^.v; 0 

^351 



< 2 L ;"i > ;: ■] 

<;:l. 1> 

<;:l.j> DNA 

<:":L3> H'j'xio sapiens 



1 ) , 



_feature 
. (211) 



ri: A,T, 2 or 



<4:")ri> 2 00 

::.ig-tt tantg ggtgatatgt 

r:gt.^taga';Tag gttgtt gnta 

ta::gt' ;.gg gggtatatag tgcccatggg 



crttataagt tggtanaagn ggctgc tact g:^tgggtttg 
ttattatttg tagaaacttt ttcatagggg ttacgat egg I.jO 
gtggtaggt ggggnacttn ritnatagga: 



r:-^gg* 



' '3 9 ^- g '5 a '^"^ -3 ^ t g n n c a 'g 



; .9 0 
21 1 



<:J10> jOI 
<.:li> 111 
< 2 L 2 > DMA 

<2 13> Homo sapiens 



<400> 201 
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c::agtgaaag gaaacaaaa:: tggcagtttg tc::atttgaa tatcaga::ct agttt::tt::t 

taa::rtc::ar arta::ttct: ccatartc::^ ta^acttrtr jg^^Z22'i22 t 120 

<?.10> 202 
< :: 1 L > 3 31 
<212> nNA 

< J 1 > Homo s apiens 



<4 0U> 2 02 

C'j aaa ar. aoa g aac si ? ::agg 
gg agag agag aga ^ ag gaaa 



ov o :iaar.gat 
a:ita'':ar aga 



g-ttttaagg 
aggg-r area 



cggrccc aaa 
attocctaac 
gaggairagt' 
aaccaotca. 



t c c gg t r c a a r g a a a a g c n 



attct act ttttaaaaat ttgticoagac 



tgtttgaagt tcct^jaaoa gaaagagaga 
:::ttggtt:ta aagaraatat tcatctattg 
aartttcrct t^irtrrotac 
::cr:::0'raggg t rcaa'iatca 



gaat aaaata 
gdt ::aaaa:: 



a aa'igcaanaa ca irtaattat agataaaatc 



^0 

4 0 

i.iO 



<2 10> 20 3 

<2 11. > 431 

<2 12> DXA 

<213> Homo 3 alliens 



<4 00> 203 

agcoacocag trt acc::agc 
ggc:,t cagtg taa :: ::aataa 
gggaaggtag gaat gggcta 
a" racagaaa arrtaatt::a 
tagaaagtoo a-aggcagtg 
cv ;:vaaa':.ar rgga:t gact 
t 'jg'-jr: r a : r, t: aa : gg : t g : - 
c i 'g .a a a a a g a a g o a t: c 1 1 1 
tr.aggaoocg o 



cg::cc-::tgar ctrrr-.^g.-r tgataooctg Oi"i 
ao::rrao::tg catc-cccgc gotatootgc 12^ 

ttggttctaa IH-: 



acctggttgc 
atctgtagtg 

agtacgatga atgcanaggc ::agggat: 
aaoigg^rta aaataaaaag gatccattgg ttcatgcaar 

ga^:::agt:ag ttcagtatgt: 
r. rtgtaggar catttaagtc 
ctto :: rate tatgtcraat 



-tggot:rag gtgaagattt 
tgttgcatrt 
agatta t a tt 



t tttt rtoac 
agoatt ret a 
gtaccagaaa tctragraaa agrrctaa: 



ttcarartga 4j-l' 
4'n 



<2 10> 204 

< 1 : > <K>i 
< ^' i 2 > nxA 
<^ 1 3 > Homo sap i ens 



< 4 0 : 1 > 2 04 
t :'0:':tto I'tc c 
a ': t g c c etc t c a g t gg a o a 
t^ttcatttg atrtttgtta 



g it t laca 



atgtga taaatgggtc 
gggcatttgt 
agagtgcagt 

t g a 1 1 1 1 c 1 1 g gt t gt t a a 
tt ao: etc; a:: tttcagtgaa 
c t g a g ^t a g g t a c c a c c a 1 1 



cagggctgat caaagaaoto tgactgcaga ti) 

tatcotgaga cotgtggrag aoacgtcttg 12 0 

attgoagagt otagaggaat ttttgttt-t: 18ij 

tctagggtat ggtagt^gcc toagttttaa 24ij 

ttgg^tagta tggi^gag^gt ttggttactt }':0 

gtaaggaaac aotttoagaa attcagacct to 

361 



< 2 1 ;.i > 2 0 5 

<:211> 471 

<.:12> DXA 

<^ 1 3 > Homo sap'iens 
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<220> 

<2::i> misc_feature 

<::::2> (2) 

<22 n-A, T, ^2 or G 

<22 I > riii sc f e ature 



<2 2 "S > n=A, T, C or G 



< 4 i.) (.) > 2 0 5 



cnngf:a'.:agr 


t 'jct ::ctgga 


tggc-gac 


ac 


agat ::ctggg 


gaaaggeaat 


ect gg::actg 


c*:.::t:qa.:i.ac-:: 


agag rtcct :: 


cc "0 1 2:c 




gggcagggtg 


gagrt gagaa 


ggg-tg-ttt 


ag--"gr:tgg.ga 


cze rac :;tc :: 


atac ac ::t 


ga 


tart ccgat a 


gggiaggtcc 


ctg-tatggg 


v::r:gr.,r. 


gggiragrata 


gcatg — t 


?a 


cag::ac r ::tt 


gg-at-tatt 


I ar ta gat ze 


c-jigagcaccc 


got acn agcr 


gt ga ::a 


at: 


c::t-::raaaca 


t tgcaaaatt 


ttt-ttggga 


gg..:aagar_tg 


cc- -agatgj 


gagaac -a 


-g 


cert a jggaa 


atctg— ggt 


at gagaac rc 


c-:ia'':n zee za 


ctcca -rgag 


cc-c- aga 




gcgagcagg- 


tg-ag::tt-a 


g t a ::aga t at 


gii -ig -zeezL 


c:ag:oactg 


acggcrra 




get ggggtta 


t=-aggat-t 


c 48 0 



'2L0-> 20b 

'211^ 261 

^212 > 2)NA 

; 2 1 ji > Hointi sapiens 



<r: 4 '■ 1 ' J 2 i.i b 

ta:gagtarrt agagtcttga gataataagg aat^caggta ttttttagat agttttttgt 6 :"i 

tgt T'-rt tt ::t ttztaat-ag agatttgtgg atgtgtggaa tgararcart artag:^aatt 120 

gt.;ig'-:cttga tgagagaat: :aattttt:a tctrtatgaa tag::aagttg taagtgatga 18(' 

ggggtaatat g::ttat::tt taagtttttt gatgtattt:: ttgctagttr aagtattttt 24ii 

q^:?^^'?:^'?'?^ a-tc:aggat g 26 1 

10 > 2^")7 
11^ I 

12 > E">NA 

1 ■> Hem J s ap lens 



<4 00-> 2 -J 7 
















gtt z-:e tggg 


agrttgaaga 


agaaattgg- 


tataaagggg 


atat tg z zqa 


atgtt z 


t tea 




g :'ggtctgt a 


tggacrtagg 


tt tgt taaa z 


tgt a ZL at at 


at at -gtga: 


agt ta :: 


c att 


1 2 (" 


aa vggagatg 


at g ::c ga a a a 


■tg-aaggctg 


aagttaa agt 


taggggatgg 


agagt t 


tgtg 


1 H (■ 


gaagt tattt 


::tt ta :: tea a 


gaatgatttg 


ttgcagagac 


ttgatg-ttt 


ggt ag - 


tgaa 


24 r 


ga a ": at ti ::a 


-agtggatg:: 


■tagggt tt at 


tttt a -g-tc 


t a gtattgaa 


a tatgt 


aa at 


3 0 1: 


q ' ig--at 


T ^gaagtgct 


cttcttga aa 


tttt aagcc- 


a a at atgaca 


ctgga- 


ttgt 


3b C 
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< ^ 1 ■ ) > ^ j 8 

<2ll> 3-1 

<212> DMA 

<^13> Uem'j sapiens 

<^^0> 

<^21> misc feature 
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<?.22> (1) ... (381) 
<j::3> n-A,T,C or G 



<4!');j> 208 

a-g.i^_4'ga';:fatn trtgccatgr ctgaatnctt tcctatncca c::::tancact taacatatta 60 

ii gt Jtg :: tttgntaaaa graagtatta rcttnaartt gnotct ta ::t -irtttgccctt 120 

t :"i 7 7t:a Hci a ataaagnttg atntaggcat ^attatataa ttrtgagt::a ctcacggtat LmO 

ra" gt i: cgat. gc at inraaai'taa gatctatgat agtttttttit :canagctci^ 24:) 

a*. L a aatc at tz^zzzzctz r a ::t :: c :::: ::a r ::tctgtnga aa::a::ttaga aac t gg at tt 3 0.) 

gggaaC':c an ttrtggaaaa :: ag at t :: at agtcatgaaa atggaaartt nratattctg 300 

tttttgaaaa gar gtggacc c 381. 



< 2 1 i") > 2 0? 
<^I1> 231 
<2 12> :iNA 

<21.^> KoTio sapiens 

< 2 ^ 0 > 

<2^1> iru3C_£e ature 

<2^2> (83) 

<22 3 > n=:A, T, C Dr G 



< 4 ^.1 0 > 2 0 9 

■Jt'J':j-^ J^?- ^ agtgatttat taaag::aaga :gc tgaaa ttta^attit gragtgaaga 00 

t .":agiggt gt :: atrgaaagar agnggaaac:: aggatgaaag tttttacarg t :: a :: a :: a rt a 12'") 

■^atttcttc'a at at tt tear cagga ::ttc gca at gagg :: tt::gttt::tg aaggga::at:: It J 

tgatcrgtgi: at rtct t ca t::ctaa::ttg gctgcaa ::a g ::ttc::ac:tg c 23 L 



<2 10> 210 

<2I1> 37 1 

<2 12 > DNA 

<2 1 ^ > Ho:\\o saC' ieni 



<4^i0> 210 
t'-:at gg 
atgtc agi t a 
iggr..tt:-t a 
g- -vtaaag: 
C'':t ..:.a Ja :: a 
aatr.c-trgg 
aatgcrtatg 



tt: tg-aga g at -aggttgt 
t c: :^ :: a ::ta a c at at r.aa g 
gg: agaa^i^t :: ttctttt.aag 
tgt::ttt:tg .agatrtaatt 



t g a :^a gt t c :: 
aat :^t t tgt a 
g :: a at t age z 
:: :: a agga ::tt 



.aggtgatg ctttggacag aaragagta*: 
.ti^ggctc:: t::acca::ttt :'tatg::cag: 



tggttga:^::: a a'gcta^'j re 

ggaraatttr trrarctgea 12' 

rattgrcaaa aggttttart 1^-^' 

rtrraragrt aagtg.agatg 24 1 

tttratcttg tgttt.aaagr 3iJ' 



rrattta tgtcrctagt 



3 b 0 
3 7 ; 



1 I > 1 1 

<. i: > 4 71 

<2lJ> DNA 

<.:!:■> Ho^no saCiiens 



<40.)> 211 

tttattttaa aagaaaaaaa ttaaaataga grcaaraaat graattaaga aaaaaaaagt 6() 

attgagarar aaggggar^rt acatgttirtg gtctaagaa<g catgcaagta tta':aaagca 12Ci 

ttrcagatar agtatgacag aggaacagtg aacaagcatt ggaacgatgc trtttctttc 180 
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aga aa ::gg'3a 


a g t c t a a IT a 5 


ttatgtttt - 


dcaaLy gL ay 


L gaLLdaa _c 


i- ^ f- f- jst^t-t- 

aL'._-LLLaLLL 


-t . 


ttaaggaar t 


t tataggaag 


aatt ttagt a 


:: ::at tatt aa 


aggaaa aata 


ataatac ::tt 




tttag-cctg 


cctatctcca 


gt rtt ggaat 


a at aa:' agaa 


gt atagta::t 


tttcagtatc 


:> . 


taa aacata a 


acaagaata g 


ta agt ^ ::at :: 


:'c ag::t tcta 


gagatgaggt 


ag::t::atgtt 


4 . 


aagsaatgt c 


gggt c 3t tt t 


1 1 :tar gaaa 


gttc aaaggc 


caaat ggt za 


c 


4 7 1 


<210> 212 














<::1L> 40 1 














<::12> DMA 














< 1 .> > H D'fi D 


s api 1 6ns 












<4 0o> .■:i2 














tgg':c^gt:-:r 


c::t:. ra::ata 


gt t::atatca 


rca ::aaatt a 


tataacaaaa 


gggagaggat 


h 0 


a: at C -r, g,gg 


ttcaaaaaaa 


gtaaaaagat 


aatgtagrtg 


catttctttg 


gtt atttt gg 


1.:: (. 


g .'C-': r 3aat:a 


ttt ::ctt at ^ 


ttttt gttgt 


tgt ratggat 




t ggacttgtt 


1. 8 '. 


tacagaggac 


aggtcagct : 


ttt gg::tcgg 


t gat rtat at 


tttgaagtt g 


tctgaa a at g 


::4 


t-jcr. cargac 


ta 5 attc ag ^ 


ct a a a r gttt 


tgrtgggaa^ 


act gragaga 


caatgrtgtg 




agcr rc-aac 


etc age rcat 


ctg-ggg-ag 


a ga aggt ::t a 


gtttgtc-at 


::a 2 ::at t at g 




ar. arcaggac 


tggttacttg 


gttaaggagg 


ggt-ta— t- 






4.11 


<jIO> 21 i 














< ;: 1 1 > 4 6 1 














<212> DNA 














<JI3> H3'no 


sat' Lens 


























< 2 2 1 > vi i 3 r_ 


_f eature 












<22j > ' 1) . 


. (461) 












< jj: > > M=A, T, C or 0 












<4;)0> ^13 














tgr-gaag-:-^*: 


aca taaat a a 


atgaagt aag 


:: I'at actgat 


ttaatt tatt 


ggatgtt att 




tr . :.::ctaaga 


tctgaaaatg 


a at av agt at 


g:'tagtt att 


tttcagtgtt 


ag rtttta :: 


1 2 '■' 


ttt ':ct-'s ::a 


taa tttgga a 


t::atataata 


taggta-ttt 


gtc— tgatt 


a a at aat gtg 


t ■' 


a' :ggatagaa 


rgtat r a agt 


gt 1 1 at tatg 


a aa agag t gg 


a aa ag t a t a t 


a gc t ttt anc 


't 


aa.H^gg*. gtt 


tgt-catt::t 


aaga a at gag 


::ga at .at at a 


gaa atagtgn 


ggg::attt ::t 


11 '. 


t.-:-:tgttagg 


tggagtgt at 


gtgtt ga-at 


t tttcct rat 


ctcttctca- 


t ::tgt t tnnt 


^' 


cojcat vat t 


tgaataa agt 


ga z'tg ^tg a a 


n angact t tg 


aat :: ::t tat :: 


::a::ttaattt 


t 2 


aatgtt t aaa 


gaaaaacct a 


t a atggaaag 


tgagact -rt 


t: 




4 K I 


< J I :"i > 1 4 














< j : 1 > : 8 L 














<j:^> mna 














< J 3 > H'Dino 


sap ierio 












<4 0D> .:i4 














.— tgagitt : 


tatt rcttt : 


:ttt a agat t 


r :^t : raaag: 


a ::cag:'t c ::a 


taaaatc::tt 


t ' ' 


cagctc^ccs 


gat^::::a::a::: 


a agaac r ^ a 


catgttaatt 


ggatc a gcca 


aat :tac aag 


l.:0 


cagataagt : 


ttaaggagaa 


tg ^cgaagtg 


tttttcttct 


t ::ct ::aag ::c 


t age at gaga 


1 H 0 

n o 1 



181 
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<210> :^i5 

<211> S81 

<-M^> DNA 

<:;l.^-> HDmo sapiens 



<400> ::15 














cr. g .'t tr aag 


aat ggttttc 


ca::cttttcc 


ccct aatct z 


tac caatcag 


acaratt tta 


^ 0 


r. r -"ir r ta sat 


ctgca ^ 2Z 


rtatttc a 


tttg-raggg 


gracgatgtg 


a ratiat rt gr 




5i ;r. ::ccagc: 3 




a a aagaat i: 


a ga ::a a a 


agcgc rctcg 


g-ratggatcr 




cgaacagaa :: 


::agtat: ctgt 


c^rggaartg 


a ao a:: tcacc 


gacggtctcc 


atgtatccat 


2 -\ i.) 


ZK :ir tcacc i 


gtt c t ::aa 


gcattcattg 


a a =1 r c t g :: ■:: 


z raagrr aga 


gagaaaagag 


jO 


ag^ jcgcct- 


ggaaatttar 


r :: ragctict r 


ago a rag:: 


agacc at rag 


rt rggrgart 


'■} 




c race act ta 


ggrgatggtg 


trt gattcag 


agacggctga 


atttct attr 


4:0 


ti-.a.:;cttat^ 


grgacrgttt 


cagat ::t agt 


ccggga acag 


arragaggcc 


atcgt-r rt-rc 


4 0 


gr -::.-gatoa 


ggtgg-:tgg 


zz gttt ::cr r 


ggatrrct r- 


gtrc-ragagr 


r a r r r agaa r 


54 0 


■:: -:r..gac^ z:zz 


gagaac ::aag 


aa3acar::ra 


gaa aggac rc 






1 



< J I ^"1 > f: 1 6 

<j::> ::5i 

< :: 1 ;: > DNA 

<;:I:> H'Dnno sapiens 



."; i > mis 
;; J > ■ 1 ) 



feature 
. (231) 
n=A,T,C or '[ 



<4;");"i> 2 16 
rog urgrcor 
atr 'rtagaa 
r-: :-'ac-r g: 
g^g-gaa:. z zz 
aat. r.oaocot 



grcc rogtgg 
gt roaggago 
grrorgacor 
g : aga tare r 
acantgagto 



ar :aggggrt 

rq-ggggaag 
argctoargr 
acoaoa rogg 
qz att ao a at 



rrt rtgnngg 
a ga agoaot t 
aroagarrtg 
rggargot rg 
t rartggcrg 



tgg:otoaar -argg— gag 

agggroagoo agoogggoar 

rr:nggrggt rgrtrnaaag 

agratgoatr tagagggrrr 



f-. [ J 
1 2(j 
I P 1 1 
^4 i 1 
281 



<::\^:■> 2 17 

< 1 1 > 3 5 6 

<2 12> DXA 

<2 1 - > Ho'ino s ati lens 



<2.::> 'nis ::_f eat are 
<22;. > ■ 1 ) . . . ( 356 ) 
<2; - > n=A, T, : or g 



< 4 I > 2 17 



at .rgoaggtt 


t raao a attg 


t rttgt agtt 


t-gn agt a.aa a 


ag aoat aag a 


aagagaaggt m- 


gt ggtttgr a 


g raat r :gt a 


gttggttt rt 


r aor atao r r 


tgragttctg 


tgagccaaag 12 


gt rttgraga 


a agt t a aaat 


aaat raraaa 


gaotgotgt r 


at atat taat 


tgcataaara !>■ 


crtoaa rat t 


g rto^agagtt 


toat rogttt 


ggtt aagaa a 


acattcctt r 


aat teat rt a 2 4 


tggoattt gt 


agtggrattg 


togt rt atga 


a-rt ct tg.aa g 


aagt t ot ttg 


tattc^agt rt 2 0 


t agaoarttg 


tggattgat t 


gn rt tggaaa 


t o^ac at tot c 


raat aaggga 


ortrgg 3t_ 
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<2io> r.i8 

<jl3> H'jmo sapiens 



<-; n.-.i ■ 



:: ] 8 
:..r eg 



grgrggq.-a: 

ggr-cgggg'- 
gg^.a-cr-rg gacctgcctg 



ggagaaaggt 

aatttctgga cr tctttatt 
t::atc::aagt gatgaataat 



t ^t::cat acg cct gagcc::a 
agtttgggc- gagagtcctt 



5tttgt::agt tgtttcataa a::cagattga ggagga::aaa 

ttcagc^aaa:: azzzzzzzz^ aagirttgac:: 

-atcaaggg- t-g-tgccrg t-tcggatnc 

gatgag^i-gg t-acc^caac c-c^ggagag 

tgrgcc-rrc t-ggccc-ag gctcgactgc 



6 0 
1 .:Ci 

1 LI 
2'\ 0 

^21 



<j :.'■■> il.iniD sapiens 
<2 jO > 

< 2 2 1 ^ ■ n i s f e a t u re 

<j^:: > ; -1 1 ) 

<22} > n -A, T, 2 or 3 



<-i 0 0 > 2 1'-) 
crggr^aggt 
a--.':cr ar ggi: 
acr cctaaTra 
gggcacg- 'tc 
agr. ::tt a n*: 



--argrgggg 
tracaaagta 
grcctcctcg 
t: ::r aaaca::a 
aag- aaggtg 



gcagcggagg 
gagrrgg:cc 
MTtgccanc 
gcca-aggag 
a :t t 3C aa 



rac aggrc :: a 

arcrggggrg 
gctcgtaggg 
3 



nggtggccgg jzz^zzzgqz 
-acctgaggg gagrart-rg 
gctgg-rg-.:: aagaaaggcc 
z^zczzczag gcggggaaac 



1 :; 0 

1 H IJ 

1:4 0 



<:.io> :::;o 
< :: : 1 > 0 1 

<2:2-> DMA 

3 > H' ):n 3 sao iens 



< ^ ^ . 

< J J . 



:n 1 s ::_f eatur^ 
; 1 ) . . . ( 351 ) 
ri=A, T, : or ■ 



a m ^ --^ 
:-:-:g:- : ^sa 
:: -1 a a ja r- - - 



-t-gc-^art gg^-t-agga 
-^rgagtgga -gat-^agca 



::n a *: t r ana a :;a ■.: j .^gt g ::':.<rg 
a::ag3gagar g3tc::tg:-a :;rrta--':ga 
aatagggi^i'a aaai^ttgatj aa a ai :: 



g^tg-^-jaga g5g-t-::-ta trg-tgaagt gt-::a-g-tg aago = ::=-g3 agctrggoaa 
g::-oaa-:a:t tiggtrtgtc ttgccagraa t::t-r-c-oa c::ratgotga -agtgaa:tg 
g:.agoa". -rat to::gtc::ctg tggaaggatt tgggc::ta::t tttgt::toag a 



<210> 221 
<211> 371 
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<:i.^ DMA 

1 s > li jn:) sapiens 

















gr. c:.'.?c j'-^aa 


g::qt gtctga 


ggtgtccggt 


ggaggtggta 


gecgagetct 


gggaetaatc 


bO 


a ■':-r-g"'f: gg 


gga::ggca::c 


gcgt taggat 


g taggta gat 


1 1 ttg ta g aa 


gt gt rt a aa a 


ICO 


t : :a :a ';r. 


t-: trtggag 


gg atgt eg at 


ggt at t agga 


tagaagea r t 


aggggattet 


IHO 


a:ga.:i:qg*:g 


t: rgccgaa a :: 


age ag teet t 


att t gtaeae 


tgggagggrg 


t ga-aetagg 


2 4 ") 


a a aa :i ; :i a 


tt -cgtcttt 


= 3'=^ggg'ggg- 


e actgt aea t 


gt tt ttgt rt 


ggg-et tggt 


H 


cagggrg'-' -j g 


agggccagca 


tggaeaecag 


ga t tagggeg 


tagat tac rt 


tgttetccat 


3 0 0 


gg^:gga :>'.'t: ? 


g 










3 7 t 


<.":i()> Jj2 














< :"; 1 1 - 4 7 1 














<;;lJ^ r»MA 














< /j 1 > H' irri'j 


sat) lens 












.';4 00> .:J2 
















ca: caeca at 


gtt e taa tat 


rartagggat 


a t aaa g :t je 


aaaa atgaga 






'U u *" r "I ao a a 




t a a t e 1 1 a a g 


q a "" ^ aoQ a a 


q a "* a I" Q 1 1" 


It a 


c-Jdoi -n tg 


aa :'rcacaaa 


ecctgaaget 


raaggat tg t 


at t tt t tet t 


e a a at tt :: a :: 


1. s a 


-i a a ' a a t 


a a ^ngcagaa 


taa ::atg ta 


a ag t a ttgt a 


tga ag t act a 


gggacaaaga 


2 4 :"l 


■ 'aaggt'.'aa a 


at ret t gt a a 


teaaat 1 1 aa 


tggt at tgta 


atg tagtgt t 


aac ac agg ac 


3 1 0 


a g:: a \i r-.iq a a 


c a t ta a g a a 


ce aaa t a g a a 


gagggtaggg 


at aag t at aa 


at g a agt aa :: 


^' a 


at J -i -a a" a a 


rt : c ta aat g 


gaaaa tt t gt 


reat a rec 1 1 


^ggg^aagte 


aa tt at agt r 


4 0 


r. :.aaa'.:fga 


c ac aaattc t 


actcagggea 


cacc agacag 


aaaa t aat at 


r 


4 7 I 
















: J 1 ] > 4 11 














<2i^> :)::a 














<:.}.':■■> \iomo 


sapiens 












-4 0'J:. .:2 3 














agr f.gci: ^r.^ 


::a itga tac a 


c^aaatc t ::gt 


taa ataa att 


at a a a t a agg 


gt taatt taa 


(■ 1 1 


t ■. '^^.a.-i' ira 


atgt 1 1 1 agt 


a.agg ag ag at 


tag a agae a a 


taggrat agr 


a a atga :: at a 


It 0 


ag'-.:': ac '';ar 


ta act a atcg 


gaa t atgt aa 


aac agtt a t a 


aa aat aa aeg 


aa:ttttttt 


1 H ij 


i-.ngn -jc^ n ra 


atg aa age 1 1 


tcacgtgeag 


t a-g ag atg z a 


gt 1 1 r at t aa 


a g a a ta a ae a 


24 ij 


r tg^"' H.aa 


t'-gggtgtgar 


geggtt-eag 


atgtggattt 


gg ta a aa te^t 


c atttaagt a 


S I') 0 


riaag'jtr. ngc 


agagca aagc 


geggtgrttt 


agctgttgrt 


tgtg: tgttg 


tggtgteggg 


3h 0 


gagg -t ''--g 


— tgagttt t 


ct tc ::c rag z 


tttgttgrct 


gagaggaace 


a 


411 



^ 1 I • ... 4 

• 1 : • • I 

■ :2 1... • :j:ia 

2 1. ^ H'jmc s ap iens 

<2^;) > 

v2/:i> m].sc_f eature 

<222> (Jl) 

<:223 > n=A, T, C er G 
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<400> ?.?A 








ttgataacaa 


agaaat at at 


a a a lao ^ ":aa 


ctarc^g::tg 


a ::ataacata 


:i :ar ;:r ga 


nt gc :: a ^at 


:: 3tt aa aata 


^gr-^t ggct 


gg it: r at aga 


tt aa ^atttt 


gr tr: - - g ^ica 


tgggat g::ta 


gg-ttc:t gg 


■'jrgr ia jat 


c -cac-rc- g 


■3 



<2 1i) > ::::5 

< ^ 1 1 > L 
< I ^ > d::a 

< ■"; L ^ > H jmo 3 ar) lens 



< ;: ;^ o > 

<;:;;]> (nisr_ feature 

<::;:::> ' < 4 ) 

<:::: ^ ■> n ::A, T, or G 



ntaagataaa aatagaraag agttaat^aat ^0 
tggaaatttt ttgti'agaaa gttacat^tt i::n 
tggatgattc agtg^cattt tgrt'igaaat l^.'i 
tgagag::aaa tccaag::::at ttt:at::::aa 24 :i 
tttttatttg ggaaatgtat t::ttatagt:: .:.).) 

1. 



<4 0i)> 

atgt-:tgggg aaagagttra ttggtaaaag tgtni^tccca agaatggttt aca a agca ^0 

gaga^gga :at gt:'a::tgaat ggg-gaaaggg a a ::c tcgt a t::ta-agtta rtgtaag^at 12 

f.:a ^tag.Tca ggaagatggc tttggg:agt gg-tggatga aagtagattt gagata:-ta 1^ 

g--r -:ggaa : gaggttat:t tttai'ajgtt ::tt - ::tt t a:: tgagataatg aattragggt 24 

gat'"tat\ :'t t t 2^ 



<2 1(1 > 22b 
<2 :2 -> :')r:A 

<2 1 ; ■> H.iTio 3 at) lens 



<2 2 : ■> unsure 

< 2 ;■; 2 > ':)...{? 3 1 ) 

< 2 2 > ri A , T , : or 1, 



<4 j:.! > 22b 

gt r iggtv'o: agg^cc-oog 

a.^g-' it :a tt aaaatgtt 

^--.r-aggg-rg: ag: -ttta:t 

g I :.igargag agagggtagg 

jgag.'a- -gg-gaggggag 

ga'-i T'Vga-'ta ggaagggct a 



:caagnggtt aoonnnntna ctaottotga octaaaaatt t'l 

goaaattrirt tta:tgttat otct::toa::o actagga::^a 12'"i 

:ctaaorog tttcci'g.aaa aaggtgctat ::tt:ttt:::a 1 

a-ttcagg:t ggato^acta ctgggttctt :ct:t:t-ag 240 

gtga^ggttg gtgaotgatg gatgggtagt ggg:tgagaa 2ii0 

t to :: a gg tt t a 2 .: I 



<. : I > t27 

<.:::.> ^ ' I 

<2 1^ > :)::a 

<2 1 3 > r{ j*no 3 at) ions 



<4:):)> 227 

aggtotg:t:: ttgaagtata ggaaggaatt atagttggag gaottotgoa ttatttgttg bc 
g-Jtgaagota gaagtgiraao too^otc:tga tttotgi^agt aagatgaaot gotttatcct 120 
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:ag^:cg::a-g gaat^ttcat at::tgagraa ti^aatgggra ctgtgttcaa :: ra g :• ::at t 180 



ttcnagattg grt.c::c^aaa 

aagagaaraa ag :: ircrc g 

ttC' :aggtai: gagacagagc tga - cgirg 

gcg-sgggi.g ciggatgagr tgac^ccgga 



■::::a::i^::a::sa ggcar::ag::t ctgggagaag :^t:g:: s gggag 
gtgatcagga ^gggcgrirc:: stac::ctttc tccggggcca 

:a::gag::gtg gaggi^cgaca tc a acgg ^ct :^.;) 



< 1 1 > - ,1 1 
<::i;:> dna 
<j.l'<> H'jin'j sapiens 



< J > 

< I > rn I s 

) 



Ee a cure 



< > 



gvvgr-.;',:r h g :ca :r 

cv :lgga■■^a: aggc :: :: a g 

gg t. r a g r ■:: t c c a c ■:: c t :: a g 

g-g-agaci :ag g^tgac an aa 

g 'V.gt ::vga at agate eg a 

t ■:: i. ga a : a r. t c r t c c gg a c 

g:*tgaca- ;:r gt raggttt g 



gggatagaag ttttntagtt catagtrcga ttagtgtgtc 

ccaragatta gttgggtgaa gaaggtaagt gtcttga::ag 

gcatggaacc attcagggcg aagtccggga tgtggg^ata 

aaacaa::aaa at::agraa':a aaaaaattat aaaa::ttgtt 

gcaa::agttt tgtcttcgtt aaaatcttgg agt^gctaag 

atcatcg-tg gttggagaaa ggagcc::cag gcctggctcg 
ga agtct tat t 



1^ 1 

IM!) 

.") 

3 -J j 
3 K> i.i 



<:.ii~> 34 1 

<;:12:> UNA 



> H'.jrri'j sap'iens 



<:;.,1> :ni s aature 
<::2 :: > ::-A, T, ■: or G 

gt--; ■jatgg::^: t tt tat :: ^ ag 

ta agt tt "; a : t :: r atggaa g 

'3 1 gagt t a :r a t 

agaa ^a "t:'g t ggagag tct t 

trr.r.js^rcr :tttgatrgg 

g.i -gg'-T- 1 1 ::tgggat-t 



acagt-tttt tgggtaattt ggggaagctt ttgttttgtt 60 
aggtggggga agggggt:tt ggtttttcag gaagatgggt 

aaagtagtaa aagtgaatgg tgtttttagg ggctgggttt inn 

antcataaag gtgt'gttttg tttttggcct gcag'gaatct 24t"i 

tggttt::aag agtaatggga agttaatagt taggagg::tg 3ni'i 

cgaggtt-ta gaggttgt-g g 34: 



... 1 
1 : 

<:: 1 ;: ■ 



:■■ : L 
r):;A 



<2 1 .< ^ HijTic s ac'leni 



<4iiO> J30 

gt:caagtta aggaaattat tt:trta:'ag gagattttt^'t tgtatatata ggattgi^rtg 6(i 
gggctaaagg aaatggataa tgragga^ag ttagtgtttt^ tggttacaga aggggat::at Itu 
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::ttcagtt 3t 
rat agctc3 ^ 

a sgc t iragc r 
asaggags ::a 



gaagaat g 
aa::a gagct 
craagcctga 
tgga a agat :: 
acg::aagtt': 
ctagaaaagg 
a :: a a :: c a a a 



gtttt at g:::: 
agggagr::rc 
g::t::agatcc 
t aagat ::t ga 
aatta::::at:g 
gage ::t gttc 
gtagtgagat 



rarat rat ac 
taart :'tt r r 
agrttg raar 
at rttaccr:: 
gagat t gtct 
ragat r agt g 
a 



rattccttgg atgaaacrrg 
aaacraz:acg ggagacagct 
taatcrttct at-rjatctaac 



ct grratcc: 
r a r aaa rt t: 
c ragaactgi 



ctgttarcat 

tgargrg.grc 

gorraggc-c 



18 
3') 

4^. 



<210> 23 1 

< 2 1 1 > 3 1 L 

<2 12> DNA 

<2I3> HciiTio saoiens 



<4 00> 23 1 
ggtrcaagra 
r-:r-.:t-grgr 
agt- ag-gcc 
g-:t -:ccrgg.a gc r 

gttttt-r-g err 



ag ::tgr gggc 
ragctraggr 
rracrgrcgr 
tgttgg 
arctt r 



aggcaagccr 
agct :gaggr 
ggagrtcgta 
cagctctagr 
2 acr aagtgt 



ttcggtcacr tgttggrtac acagaccorr 
rrrcgarraa rarttgragg ggtrrrtg-rt 
■rrgrttrrtt agaarttrta ragaag^caa 



1' 



tctgcagtrg tgcaatrggc ccaagtcatr 24 
rtagagtcat gtgagc-rtrg tgtratrtrr 3.) 

3 1 



<21M> 232 
< 2 I 1. > 3 5 L 
<2 L2> DNA 
<21^> Ujmo saoiens 



<4 00> 2 32 

tcgt tt ag'.:t aataacrcrt 
rt aaaaag ::g gtt-:t gt aac 



t" agt aaatc 
aa a^^ttt r ac 
a a a at agrat 
t atgt aaara 



aagt aa at 1 1 
atgt gtt at t 
ttatgatgr r 
actttt gtat 



trtttgatga 
t rt t a at c t a 
ratgttctct 
gattgtcgtg 
artgttttct 
atgcatatag 



tatattrraa cttrttgttt ttrtttattt ^ 

gagatgttaa aaatgtttrt aggratggta 1. 

taaaggacaa atttrcagag atttgaatat 1.^ 

taataaatgg rrrrtaraaa ttagtagtt 

ttgrtttttt attaatgttr tgtaragat 

gatagctttt ttgagggtat a 



^ 



< ^ i > 2 3^ 
<^II> ^jll 
<2I2> E>NA 

<213> Htnio saoiens 



<4 00> ^ 3 i 
aggtctgg at 
a ': ag r r-a-t ::c 
g i a ^ at - :: :ig 
a^i a rt r - a :'a 
tgcctc.-'-r.:it 
tt t-rcr ;tat 
gtggaaggtt 
aggaag.-'ccc 
■r'.:tactoatt 



gtaaggatgg 
rcagtatg-r r 
gatat : a gg 
a-: rac r aa g 
tctat t : a^r a 
rgctt rtgta 
gatca agaa r 
racttaaggg ttgt 
gatgtrt-rat gt r^: 



atgc'ttt rt a 
gctc-ragga-r 
g a a rt r tga a 
ta s a ;;jg a a a a 
gt-ratcrr :r 
aaaatgraga 
tc aa a agaat 
■rtcac r 
r r r t a a 



tacatgttgg 
-ctgggacta 
^^tr^gattg 
:igt r :iagctg 
tgaggrr cat 
rtrsrtgagr 
gtaarrtttt 
t ta-rtggatt 
'3 



gttggggatg 
ggg.rgc raaa 
r ;^ i s a a g a a a 
g:iairt grtt 
rtgrat agct 
r :aga rt a aat 



rtgggartg: 
gtgtgraaat 
a r a a at rt tg 
agggr aaag :: 
gattg-rttt : 
tgtgtgttca 



gtrtrttatc tactaraat: 
gaacraaggt aratrttaca 



i I 
3h 
4 2 
48 
51 



<210> 234 
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<21?.> i)NA 
<^ 1 > [{C'rri':) 



sapiens 



::a 7 :T*:-;:ige 
: a :* 



aga 



gaaggggctt eataggetae aeeaagcatg tttacataat egaggaagct 6n 

gtatagi'ctc ::gatga ::ea': ggegttreac aaagggtt::a tttt::gag:'g 1^ 

acggtti^cgg ttagetaega argaatagtt ::tagga:tat agrtgtgt:':: I 

ag::t:tteat ::aa tea teat etggetgaga : 2.: 



<2 1'. 



:: ?■ 5 
Hem.: 



sap 1 ens 



< . ! . 1 


1 ■> :ni se* 


feature 










< . ! . I 


> f ^ ) 












< .! . 1 


> n = A, T, ■: or G 












'.)> ::?.5 














aagaa 


a gggae^ atet 


a tgt gaaagt 


g anae t gag a 


eagtgttggt 


J a raggte ^t 




g :: a g a at 


aat aeattee 


-aggeattgt 


catgtggggg 


a r tea agag g 


rer raggagt 




■.:t a: aae 


ttete t agaa 


aga tea rt ct 


gtgtggeat t 


a r agt tea r a 


ragtttaagg 


a :i a 


" at". ag 


a ::t taa raat 


ragaea rcag 


ettttartra 


r a rt t a ra :t 


ra ra g rec ae 


a 'a 


-aa-JC g: 


g ::a a a t atae 


a ta r aeat at 


atatttretg 


at a r at t r at 


ggaatateag 


a ^ 




t gaagt-gtt 


agtgtttetg 


ct rce raaa : 


rgrtgrtrer 


a r at tgget i 


ag-: 


-. ■: :: ta 


aga ga t ^t 2a 










< ^ 1 


■ 1 ■> 1: }■ 6 












< . V 


: ■> 4 i 












<; . ! . 


:. > ;iNA 












. ! ; 


> li'jmt) 


s ap> lens 










J J 


■J > J ? 6 
" : ct : 




ttt geteaar 


tttgt-attt 


gggaattgga 


atattt ae : r 


a a : 


1 gta 


ttg::attgaa 


t attggaagr 


a aat aa rt t g 


grtttgat rt 


t at aggrt ra 


-i-.J 


■r-g T^gg 


a a I' gt ae rt t 


gaagt t za ga 


tgagattteg 


garttttgag 


ttgatgrtga 


a "i ": 


a^j-rrga 


g^tttttggg 


gacta ttgag 


agatgataat 


tgtattgtgr 


a at at gag aa 


:gq a 


': at g:iga 




ataggtgtga 


a atgaeattg 


tttggatgtg 




a .la 


" et .'C tg 


t tga atgtga 


t etta aacgt 


tggtggtggg 


rrtagtggaa 


ggtgttgaat 




ggg-:';?t g 


gsct i-tteat 


aatt tgrtta 


gtt etatccr 


cttggtgatg 


ageaagt e rt 


t 1 ' 


* r t ^ 


t c ac ga 


'J 








1. 


^ ) > : ?. 7 












< : 1 1 - ^91 












<:.; 1. 


J > JNA 












1 


:■. > HLtme) 


sapiens 










< J J 


1 ■> mis r 


feature 











24 

3m 

42 
4 4 
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<22."^ (1) . . . (281) 
<22 ^ n=A, T, : or 



<-;■■):.' > 237 

t'.:'-:i. aaaaaa ttaq rtgac:: ttgttaaaaa tgttggrgtg agcagtatat tattacctat 

r.r r:tttat tgrgtgcgng ngcgtgtgtn ttaaa::caat tggotgaaat acctgcctgt 120 

cttacctatc tttgr::rat:: tngagarctia HO 



■:t-:ttt a:ai:tf 



-^^ :ia:igtg a r:^ t :: a a tgaaaacann n'jca^qzzn': 



ga'...gta a^:gagagg:: caa::aggtaa g^cttracgr ■:: 



aci :: act g ggn::!:gggac 24 0 

2-:i 1 



<2:.()- 2 38 

<2:. 1> 141 

<2:2 > DNA 

<2 :. .- > :{ :)m: 



sap' 1 ens 



<2 2*"i 

<2^ 1 -> nio r 
<2^2-> : I) . 



f eat ur-f 
. (14 1) 



<4i)ii> 238 
gr :rg-.-:r:.cr 
gtgggatt 
ant ^^aav aaa 



tecta::tgtt t: 
::tg:a:tggt g: 
r s': rg ^t a a a g 



:::t::tatn aaaaagirrt:: cttggegeag gttrcctgag f'"t 
:tnggatt ::::ctgatacj ttc::tt^aas ti^::actgaga 12 l) 

14 I 



<2 ■ 
<2 : 1 



J 3 9 
501 
DNA 



; ar' i ens 



< 2 * 1 
<22 1 

< 2 . / 

< /. 2 



-n ISC 
■ 1) . 



f eat\i re 
.(501) 



n^A,T.-: 



<4 n 
a a at ::ta a 
rt r.ng -ttt 
::<jt .1 a a :tat 
:ttgttctag 
ttcr; ag-.:tgc 



g^ -'7-:t'-|tca tt I'tgt -att 
at : ' :'ct gt a t ::at t a ag 



t 1 1 ga a 
tg :t 'ana 



acaaat tcct cggct ttann atacaatgga ttcc^ccatat t ggaaggact t 

atri'tttta:: tatgcntat:: ttattatttt attattata:: ata::attcat 1 

attaaag:rr tttcc::::atg tatggatgga aatggaagat tttcttttaa 1 

aagtcttaat atgggctgtt gtcatgaagg cttgcagaat tgagtcratt 2 

ctctatttai: atagtgatgg ggtactaaaa gtactgggtt ga::c::agaga l^'.iO 

gttgctartc taa:^actgag caacactctt c::agtggcag 3t' 0 

,aggag:;attt atcr^tttg^ ':ctaatgatr aggaatg.atg 4. (; 

ascaaattgi: ttgacccagg aacaagtggc ttagcttaag naaacttggc 4-0 
ttc-tgatc- t 5'.il 



<:;l;i-> 24 0 

<211- 451 

<C12> DNA 

<2 1 3 ■> Hom:i 



sap'iens 
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<4 00> ::4 0 

g- czgg-^r - 1 t - a a t g t c t g 
atccat:ggt :tgaaggrtt 



ga-cagga ug 
g^agga-ca^ 
aggg-::.ig-^- 
r^^ggg-i-:: 



ggg-g-ct- 

r agt a 
t:tg::-cgt::t 



aatagaaaca ::agccttt::c aat::::tctgg aa::atattct '^O 

tggaaaaaaa craaacaagt ::rcigtctra gctaagagaa L'^O 

cr:gaa::ctrt ^t::tggttrt ragragaagt aa:^tgaagta l^' 

aggaaaattc ag at rcca ggaaitragt ga 5a i^cc egg ."^4( 

agcgrcag::g a a:: ::c^a ragt czzLdiCLZcz e g ::crcataa ^j- 

-caagt:-tr t-atgaa g--g-g--g:: ct-agg-cgt ■■ 

tg5!:::a::a::^ agt::t5t:-:xc rtta::tttag t r :^::tggg::a 4.";- 



atc^-rtngctt: aatg:rt:rt:g ctgact^aac g 

< 2 I :.■) > j 4 1 

< J I > 4 11 
<Ji;!> I^NA 

<2l'i> llju-iZ) sapiens 



rnis:' featar- 



1 



(411; 



^> n-A,T,C or 



<4'")0> :;4: 
aaV'::t-::':agt 
■:::ia'.^ag::t:r,.:' 
gg-r a- -agg? 
■::-::ag':g\gat. 
t c^.-cagtgi: 
:.gjgg--/:r..t 

agrncg':': T. n atgaa-gag 



- - ^9'^ g^rrcaacct ccagcgrgat 

gngatgg'i ac cagggnraga z ^zzcaazcz 

ajr-t-:ag- gtgatggca- ragggtraga 

t'lagai rctc: a at :: ::c iragt ggtggtggtt 

gatggtattg gggttagag- rr^aat-tct agtctgacgg 

aagacgtaac cagggtttaa gatirataagg gac-tggr-t 

acangaggg ct tg ::t ::*:at rtctgart^r 



gcgatggrat 
aatccc ::ag': 
tt agag:f: : 
ggtatcgggg 



ggt actgcag 

c::agt:gtgat U 

g 1: ::ag r::t 1-; 

agagcctcaa /:4 

cgttt ::ggga .-0 
gatggggatt 

c 411 



<::l:i> 24J 

<2ii> 

<::i::> dna 

<^l:> Horn:. 



4. 



c-:r. .;;:::aa'ga 
a V i'.:ft - a -: .t 
ngyr .■:crg-':c 
ag:tgg-t c -.'C 
gggg-aaagg 



■:a a :: agtaga gati'tarara g':gaa:ttt:g ggga:t':::tg a gat: age gt 

t to ag : t : a a::t::aag:ta iragtagcag:: actt:^ctaag ::rtg::tgatc 11'^- 

:at:tattag ^acatggaag g ::-t ttggt a tggatairtga aaggaagggc 

cctttgaggg ggtg::aaata tgactggga:: ttaagag::ca gaggttgtgt 24 0 

gtt::ta::tg ctagtctrgt aagaaatggg gttg::tg::ag tgttggagta Jsnii 

gagggagcta aggtra::t::t aataaaaraa gc^tcatggca t 3M 



> . 4 ■ 

> . 4 : 

> ON A 

<:u 3 > Hcu'Vj sap lens 



<4"0> J4j: 

gtctgtg ft L tattaggaaa ag ::acaagaa 

tttaaaaatg gtttg^tgaa ttttt::tatg 

ata::gtaaag gatggaa::::t aatcct:^t: 



atgtttttc cacc'taaaa-': : ::tct tctac d'c 
ttttaaaat gtttttatg-t ttttttttaa i: e 
cgaga:gc:t t'ctttgtgtt aatgcctatt leai 
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ctt-icaacag agaaacaagt az^attaatat aaaaargagt tgattattgg ggtataaaat 240 
a 24 1 

<21')> 24 4 

< 2 1 : > ill 
<212> DMA 

< 2 1 > H'.iino s ap iens 



< 4 0 n > 2 4 4 

g jt: :cag'igc aatagc^gtct 
t ;i*:g'-jr gc atccacataa 
g gccgagt cagcart cct 
agcjag^-.-r cstgagatgt 



grggtgaagc gcctgcac 
::::atagataa aggtg::cg 
— caggg-c 
g ::aga-::a a g 



::ar at a r::t g 



' :.:a :.: attr. g- ag::ag::raaa aoaagrggag ■jz'zzzzzzag 



ctcgggagac a::gccrggct ^'.0 
ggagc::ar::a arggcaaaag I.:0 
a::=tcctn^a cgttggt::c:: 1-0 
tttatagcrg acatttct:::a 240 
rt::tatccc3 tggag::t :: ::a 

.:: : 1 1 



< 2 1 > 2 5 

<2 11 > ."r L 

<2 12> DMA 

<'.]!'<> H-.iino saoiens 



<40;i> 245 
















crgacarr. gc 


r gatgcgggc 


cgggggg-g- 


gg ::ac aa 


-tggtggccg 


gac 


rattgag 


h 0 


g-jii ':rcggag 


ggr agg-ag:: 


ttg-ggtig-a 


g a :: a :: :: a ^ag 


a gagaga aaa 




ggatgga 


1213 


gV ggr gggsa 


^ aat ragggt 


ggcararrgc 


g:::tagaagc 


tt t-agggcc 


acc 


aagaga a 


1 H 0 


r gg';aag^^ga 


aa::^, a::aa::a 


tccaraairag 


a a at aggagt 


taat t ta :tt 


aga 


tc ^aga a 


24 0 


::.':agaa.ag 




g ga at ::t aca 


at 1 1 ::aa age 


cag::t rgtgt 


rta 


rctagag 


3 01) 


■:: ::''j-::aa a :;cg 


: ataagc ac :: 


aggat tgtac 


a t ::ttagt tc 


irtcaagatag 


ttt 


::a agtga 


3 f-' 13 


g-.:gi,g-aatc 


::a ::*:ccr aca 


gaggagggcc 


t 








3 1 



< 1. 0 > ^ -1 b 

<2i:.> 2.* I 

<2i2> nrJA 

<.:i':.> }{'.'Tlo sapiens 

<: ^ ^ ■ ) > 

<221> I'l 1 s a ature 

<: 2 2 > : 1 ^ . . . ( 2 m 

<22 ^ > ri-A, T, ■: or G 



<A0:)~> 246 

t 'I'- ::.a -ag gggaag^agg aagt t ngato: 

gig.'tgg-aa gg^gcaaagn :::nt c t g -aga 

t;' ::.tga'"r:a 1 1 :'::a.ag ::t t ttggggt'::tt 

t;ggt.nca -aa gtratttgt r cttccttatt 

ag ::gtt'-j: eg tg::tncatna taataggtcc 



ag::ttcaggc tggaaegtgc -cagggcaca fl- 
at at t ■:; a^;: ra ggttgricaca ga::tt";cara '.'/.:) 
caggg-t:ca gaatttcttg gtcttgggca : -Oi 
ttggaaggtt c^catttggac ataaaatgea 24 0 
cagcctgcac tgacacattt g 201 



<::l-)> 2-; 7 

<211 > 4 71 

<.:12> DMA 

<213> H'jmo sapiens 



^^1> misc_feature 

2 ■> ( 1 ) . . . { 4 7 1 ) 
2.: 3 > ri=A, T, C or G 



•:4'i0-> j47 

■::-h';r.ja^--l^ ga a::5agtatat aatttatgaa aacagaaaag tg:'tttggaa aaaaaaaaag 
a--:.^ia -^aggag r ac aia :: agn gaa^::aaaaa ^ajzjza::cdi gg^g^^g^an a::rrtgaa^a 



■j: *: ana H ::ta 
: g .:ana aat: 
u jana jcnn 
hgaa r :ia::a 



tg aai rg: 
aaat att t a: 
at: :: atca ira^: 



tat grttt gt 
t ggataa at a 
cadaatcr a 



caggcgcnrt tggrtc::atc 
at. -.-tct acga gc rtgtccca nctcccggaa 
a a -gg t a ■ : c g r c t c g c t c c ■:: a g t c c t: a ■:: c a 



gttgc^arag gagttaaaat aggaataccc 
artaagc^tg ara::^^tttt ::aatgcgrta 
a gt tct ana agctaaai'at tacaagacrt: 
caa::anaana aggarcatag rgatcactca 
aaggggcirta acaczattt:: ctctcgcaaa 
t zrctncagca accc atcc t c n 



IJO 
1 



<:: 1.0 > ::4 3 

<:■!.:> S5I 

<:;l.j> DMA 

< j L X > HomD sao iens 



<4 
a a 
a 

r -• 



■■)■')> 4 8 

vguc-cca 
a a 

gcag 

at-racg:: 
..'l. ga ::a 
-.rgta 
:g^ a 
aa r*. r: 



aggaatgggg tcaggncagc 

ccc r accoac ccacatgac a 

:ag ctgagaaata rtcatgg::ag 

— g gggg-aggtt gt::c::taatg 

tt gc ::t : ::ag :aaatggagg 

--at:ggg::'g cagttggrtg 

aga : ::ag:: ^ :: ct: i^t c :: at :x 

atgtgtrgag tgcgttttgg 

ggg^ttctgt aat tatcatc 



tgacccgagt atac::cacta 
tggctctcga gc-ccgagat 



ttt ta ttgtt 
tt :t 2-2 a agt 
tgg— t:ttt 
ttgatct ggg 
ac a ttga gag 
att gtaa 1 1 1 
tgt act g t at 



g tt t a a g age 
tttttatat:: 
gttgacgtg- 
r -ttggrttg 
gttggt — at 
tagcgtt ttt 
t: tat att ^gt 



a a : at gtt t a 
ctgtat tit t a 
ttgggtattg 
a g 1 1 a gaat t 
::ct tt ttt 1 1 
ggaaagttt t 
tagatg ta gg 
gg:t ttggta 
gt rtgaa tt tc 



..4 'j 



'i 8 0 

4 0 

■".51 



4 3 
Homo 



s ap lens 



< 1 2 I in 1 3 : 

- :t2 > ' 1 ) . 



f e at ura 
. ( I8L) 



n-A, T, : or 



= J : > ..4 J 

.nt:::-igag ggat^gtaag actggtacaa gtttaca 
X ::aatgt tt t ::ac ztcca : aggggctoat 



:a taag.agg::ga 
::atggnggrc agggcaaggg 



■■■ :igag tr.ttg tttaggatca ttttttt t tc aaggcag tc^t tagcagttgc 



cgtggttagc ( 
ct-ccagcat 12 0 
tgacctgctc 18 0 
181 



<::in> 2 50 
<211> 551 
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<212-> DNA 

<:'1.3> Homo sapiens 



<400> 2r0 

tctgtaa-Jta ggatgagctg gctctcaagc 
ttaT.:oac-.tg ttattgaatg tacatcacaa 
atgngccgac tttggtaacc aggagatttc 
t:tqctar.ga cacatccgca atgaaaaata 
aaaataggag gtaattcttc tgcatccaaa 
agtcgaatgg t :tcggaatc tgatccgttt 
tttcctgggt atagattgar cactaaacat 
aac=iagt:tca catttcttct taatttctta 
tacsiagrcat aaagtttttg aaatacagat 
ggaggtctct g 



aaaagtttgt cttcctgggt ccatttgtgg 60 
attaaagtct gcattgttgg acgtaagaga 120 
atgttartgg actgcctgta gtcacgtatt 180 
ttaacctgsg atttttctag gagatcaacc 24 0 
tattcaagca actctc-ttc tt-atagggc 300 
tttccrctga gcaccagaga atatc^ctca 300 
gacaaagtct cttgcataac aagcttctct 420 
acttcaggtt ctttttcaca ttcttcaata 4':^.0 
tttcttccac ttgataggta tttcctttta 540 

5 5 I 



<210> 251 
<211> 441 
<2i2> DNA 

<2:3> Morrio sapiens 



< 4 i:m;; > 2 51 

tgr.ctgctct cccatcctgg 
qagcttggca ctcgctccaa 
aacacaattt tagcagcagt 
tataattaaa ctgtctgttt 
agagaggaca gggagcaggg 
gctcggactc tgccctgaaa 
cgtactccaa gi'acttttc:t 
gtrtgtgggg ccagcgatgt 

< 2 1 :) > 2 52 
<21L> 40h 
<212> :jN7\ 

<2l'^> \ { orao s a p i e n s 



ttactatgag tcgctcttgg 
ctttgccgaa aagaggacaa 
gaaataaaaa gaggaagtga 
aggagaagct gaatccagaa 
cctttggaga gcaggagagg 
gatttgaatt ggacactgtc 
cacggcagag gaaggagctg 

g 



cagaaaqgac cacagatgga 60 
ccacraaagt agtaggtaaa 120 
ggatgggg^c aggccgcaac ISO 
gaaacacaag ctgtaaagtg 24 0 
acaggctgtc acca^gcgct 3 00 
cagtcacgtg tgtggcaaac 30 0 
ccatggctgt acccctgaac 4 20 

441 



<4 00> 252 

r: r ttt tt eg aacaagtaaa aatttcttta 

aarctgatga aatctattaa aaagttacta 

^aatgtaa^a c^::aagacaca aaaatcaatt 

:::gaaatttt aaaaactaaa tcattttaca 

a^attggata aaagatgtgc aagartgtac 

:naaga';aga aacaagatag aaaatgaaaa 

a^acaagcta aga^aagtat tggagaagta 



tttgctgaca ataagataac ctacagggaa 6 0 

aaactaataa aagaatt'iag gaaggttata 120 

acatttctat ataatag^aa tgaacagata ISO 

aaagtatrac aatatgaaac actccgggat 240 

aaaag-taca aaacatttat gaaggaaatt 3 00 

tattgtcaag agttt^agat agaaaatgaa 360 

tagaagatag aasaat '1^6 



<210> 253 
<2:i> 544 
<212> DNA 
<213> Heme sapiens 



<220> 

<221> misc_feature 



84 



<2?.2-> (224) 

<^2^> n-A,T,C Dr G 



<4:iJ- 2S:; 






agtagcaaag 




aaaggcggtg 


- -1 J' J9 - 


a ggo ::c age c 




ggoggcagca 




car *: 31 taaa 


g : .:^>-:a::r: :f: 


ncaagc g:: :t: 


c :i -.:r.' jgg;:ff: : 


tg::a:aaggo 




g::oaagaaao 


t ■.•Liaiigr ::ar 


tgargoaact 






<2 10 - 254 




< 2 ; > :^ 




< "'^ ^ - DNA 




<2I3 - H:)!n: 


3 apians 


<4i)i)-> 254 




tgg-atr.c:ig 


ggo3g-g-or 


-:.:iggt.ug :'g 


agagg::gggr 


g'.r-g:igi-.::::^: 


g-aaa- gt-a 


:-.:uggc-:a3r 


t ^^loigag-o 


tgga :ggv ^ r 


t a ottgt zcz 




rggatgoagr 


<^10-^ J 55 




< ^ 1 1 -> 4 2 5 




<; 12 > 2>NA 




<2Lj;-> rloni':- 


sap iens 


< 2 0 > 




<22 1 ^ ni s r 


f a ature 


< _ 2 ^ > 1. 1 . 


- (4 J5) 


<^2 ^ n"A,T, Z or g 


<4 0!V> 2 5''i 




g^^igg-c^ r: r t 


net r^tc r tt 


g :! a -i.^::.'-! :: r n 


t a : a ar ggaa 


c I 2 a ' a :{ r 


0 3t g-jeg-rr. 


- 'gs' 


a s it ":g :igga 


a* z laa' ;i r 


a^tt - tattt 


tggf. '^ggg 


t ggata a at t 


t-':aggn' .'a : 3. 


atttttgtan 


<.:!■■) > .;5':. 




<2i: > 2 09 




< 1 2 ■> DNA 




<^ 13 > Homci 


sapiens 



t ::aoarctgt 
gtgttttoat 
etc atgttgc 
gcttt get tt 
::tt tagaaaa 
g-aggag::tg 
tttgt ::aa 1 1 
aototgtgtg 
t ga aaggaaa 



o-aatt-ttt gagctttg::t 
cttcaggcag aagcctt'tgc 
cottgggcgg gcatotgtta 
gagtgtotar aaanotaatg 
gtag::agcta tgtctagtira 
ro^tgirraag:: t :tt :: ::t 
aaagatagot t :: :^coat 1 1 1 
act ttacaca cact r caggt 
cagtttaatg gtggaaatga 



tattcagcta 60 

ctatctccct 1^0 

ac a gaggaga l--- 

tttggtgcta 24 

ggtttatgtt 3o 

atatcrgg::a 3^> 

gattgt-tgt 4 2 

ggtttgtgtt 4h 

act accattt 54 



t:tgcatttt ttagg 
tttggagatt tcggt 
agt gattt gt t taag 
t atrattagg get a a 
g--tgctgct ggggt 
attggtgtgg tggct 



aartt ::gggagtggt 
tt::a:: tttgtct'tat 
gtgtt catttcgtag 
tgtgtgat::a 
::tctg gg-tctatgt 
rrgc 



ag::tt-ggtg 5o 
tgtggttagg 22'.i 
gaattggagt 1>^0 
gaatggtgtc 24 0 
gtattirtttt j'.iO 



tttttttttt caattaaana tttgatttae t::aagtatge 

acttttntt.a aatg^tgtat gtnttgtgce atggatcacn 

taaaaaatt*: gaaatgcrat tgatagttta aaaa::tntac 

s^ataattta atg^tt:^atn tgiiattcana ^^gngcattaa 

■ gg^aa^taa^ agttgtta'tt tgitggtatc caaaaaaaaa 

o^aaaaatgtt tttc:aaagg ngggnggttt ttaaaaagtt 

aaaacartga tg:::':aatac antga 



4';5 



<220-> 

<;;::!-> mi3c_f eatur^ 

<::2-> (6) 

<^ J '< > n =A, T, C or K 



< -1 j :.i ■> 2 5 6 

:?'7g":-in.jr ::z ggc::ct.:C: 

gqag'jc/igqa agagag:a-: 

agr. ^i jgT.tct caaaga :: : 



ccacatgt ::a 



::a::t::t::::t :: 
ga gtctag 



ggacagacag ctat:ggt:ttg 



ag ::ct i^t :: 'J :: ::aac :: ::t gc ^0 
gaggag:::tg ggg-agag::t 12 
gatrggggaa gaggttagga 1^ 



<2iO> 257 

< 2 : ; > 4 

<2 12> DNA 

<21 < > \hy.T\o saD lens 



< ^ ^ ■ ) ■> 

<2 2 1-> mi3:'_ 

<222 > ■ I ) . . 

<22s> ri=A,T 



feature 
- (343) 
, C or g 



<4 0')> 2 57 
r. ':tgga ': ao :: 

t a Lr. gag act 
ttgg'ja^. : :g 
■::t':r-t:g I'ct 



at aatc toct: 
a at aggctga 



ttaagtggot 
I't ag gar t a a 



caaagg::ci:a tactggcgtt 
gatgtaaaat ggagc::tgg- 



tcct :: ::t tta 
nggtttottg 



cgg-ct rtgt 
gag— gggat 



ggatggt::at atotct::::ta ttga^aagct 
:: a :: g a :: :: ::a a ato a at aaga ta::tgtagt::: 1. 
cgaaa::tatg t::ottogtta aar :::gtatt 1' 
-t:::c-aaa g--raag-gg ggr-gggtt- 2- 
caoattccct acototcctc oga ^or-tcg :^ : 
ttgg^tttaa gtn :v 



< ^ [ 

< ^ ] 

< 2 : 



25^ 
- 1 ^ 
DNA 
}I.jirio 



sap lens 



<•; > ..5-^ 
g-gg:tr. ::rg 
g-tg at a-t : 
c ::at r oac t : 
gga ao a'ggg a 
a t-"' ao aggg 
a'-^ ^t -r^tr 
t -t a ' ag 
t ^ t a : r a 
t-g .:gt*: ttg 



a :^ t tt aga a 
aga ga a :: ttg 
agcgggaggt 
tttgtortto 
caggao :: -::t a 
tt :t att :a t 
g^- t:;a gga t 

tgctttgatg 



gatt aagg:t 
ggta:ttg-t 
gggatgtgag 
ao aat t :t ac 
agatctgggg 
ttt t:tat gg 
ta ag ;5 :: gt tt 
tcttgggt gc 
ccaggaatgc 



ggt -tgtgtt 
g:otgatgco 
a : a g :o :: ao a 
t : ^o :agat : 
aaaggaggtc 



tgtttgtttg c:::aottttg e." 

iracocctgo: agt::attcot 12 

ttggaaaat:: cagaaaaorg 2 >■ 

ccctccror.g ga^aoag-gag 2 4 

ccgagaacot tgaggtaoro 



aggattt^aa gt:a'::cacct 

tttr^tatagt :;t'::aacattt 

::t ggaagatg ga ttggcaga 
-gc-tagtt 



ct:tcatcg? 
tgggaitct*: 4 2 
g a c c t : 1 1 1 g 4 8 
51 



< 2 1 0 > 2 5 9 
<21I^ '71 
<212 > liNA 

<^13 > Homo sapiens 
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<40n> 25^ 
ait ::,:ia^::t 

It: - a a AC a a 



atata::acag tagt-gaggaa taaaatgrac a::aaaai'aat ggatagaata hO 

tt-'Jtaaat an gacc agncta gcacagaacc ttcrr::r::tt c :i tec -agg L20 

:::: atgt :: ta3::r::a^tt aacaaairgcg g^::gcat::gc cci^cagagg'i 

3::t::cai:tt-:: c:aaaagt:at rtc :: a gaa ga ratgtatttt 

atgagaattc acaagacgtg caa::tttcta a::tctatrtt 



:at::tag aaggg^taga ::gr.gsraaac gttt*:::ratt 



::t atgatttc IM 0 
atcara::gt:: 
aaaaggtcgg ^■■J 
V/ 1 



< 2 L - i > J 0 0 

<Jlj> DNA 

< ^ L :■ > \{-:)mz) 3 ap iens 



?\ 1 s 
; I) . 



feature 
. (430) 



:i-A,T,-: or 



< 4 ( j 1 1 > ;: K 0 
rrg.gattr.tr 
r a ::tat ar t r 
gtatact .-;tg 
;f'.: ■:at aana 



tgatttgtga ttt::agtttt ttta::tttt: 

attgt-aaag agtggtatat aggtgagtg: 

tttcgttgrt t 

■::aag::g:aag t 



ga^ggaaag a ::t gana aa g 



a ":at g*. t-: 
gagi :a::^ t : 
t -Jt'tgng ag: 



t :gttttt-t 
ttg-tar gtg 



tttttttttt ttttganaaa f. 

rcat::ttt::c ttt catgccg It 

agtaaaag tttt:::;gtag ttttgaa^gt c^cttga::^a 1.- 

artranaa t c g :^ :: a ttgg aaaa::tgg::t caartatrat r'4 

cttatc::caa agtaatggar atgtatcaac atcgcggtat '<() 

gitaat^tat rtgtgtttrt aagataaatt attacttagg j-^ 

aataaaaat: tggtttcttt ::tggaggtgc ttgacta::tt 4t 

4,' I 



< 1 1 1 
< I Z. 



1 

H->m.: 



sapiens 



< t ^ 1 ^ n : s t_ 
<t^t> (173) 



feature 



t 7- ga 
a" a" ::a 



;■. I 

?at 
la a 

a I a. 1 aa^ : i :g 
a ; g.-'i a^' ■ T':"t 
g'.'t'g'ganaaa 
c ^^t'-tg a 
:: '^aa 



agttatggct 
at gatt t gt a 
:: "'t taa a ar t 
g.-aa'-rgagg 
at ^tt^ataut 
gcctgctgct 



grattartta aetatgattc 
i-at'agtagtt r a aa ::ga ::t 
7 a :: aa ::t t ttgaga^agt 
gca'";aratca mgaagatgt 



tar a act gttcagaatt 

tot aagaga(;^ gaaaaaaaaa 

aat gg 7 a at a gg 7a^T::a:"r: 

ca 7 aggagt:: taagagac 



aagt^aaa^ag cagtatrtca tattaagcaa aa tcaagt 
aat a gat ttc a .^aat caeca actgtgctt t aggac^tgt 



^3 
ca 



3tt 



<ti'"i> 2 
< ^ 11. > ) 0 
<212> IiriA 
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<-;00> 2'o2 



c :t aga': gt :• 


atttggga::c 


ctt racaac-r 


at t ttgaagc 


crtgtttgag 


trrctgggat 


'SO 


argc'ga-.:^'.:^'^ 


L L L L a y ^ a 


r~ ^ ;^ *" "TiT;^ *" ^ f~ 
L Cl Cl ^ ■ J -j Cl a _ 


U'^yg ggcL aa 


J ci d J L ^ 


-j _L uy j-—'- 


1 ^ 


C' :t ant -'r ga 


ate ::tttt rt 


ttc arcatgg 


ggt g r rtgaa 


gggtggct ga 


t g rat at ggt 


I-- 




ccagtgta aa 


gcag rtara a 


ttaggagt gg 


atgtgttctg 


t ag rat ret a 


"> ' 


cr.n aaar: a ag 


c rt att ctat 


cctttggrrr 


gt r aa rt rtg 


ttat rt grtg 


ctt gtact gg 




cgc rngr. a ::t 


t tt ctgactc 


teat t g arc a 


t at t r ra rga 


rratggttgt 


■rat r r atta r 


3^. 


c*..gacc ":c 


1 1 1 ac atgt c 


tagtctgtgt 


ggtt ggt ggt 


gaataggrtt 


e^ttttt aeat 




ggrgjr g: :a 


gc r rag rt a a 


tt aatggtgr 


acgtggartt 


tta g raa g rg 


ggrt rart gg 


4 S 


a a gaga .'cga 


ar-rtggratg 










~> ■.) 


< ^ 1 ' J > J 














< ^ I 1. > -i 1 3 














<^i::> MMA 














<^ I > ;{ .".)rri:i 


s ap lens 












< 4 0 0 > 3 














= t..=agag;; jg 


t tg aaag at t 


tgc r t acgaa 


agggaragtg 


atgaagrt a a 


get rt agat r 


> iJ 


c ;tggatg:. 


g a rt tc a aat 


t g a a s rtcc r 


aaa gt aat ga 


gtttggaagg 


gtggggtgt g 


L J 


g:::-tr--ag 


gat gggggt : 


ttttctgctc 


ccagrggata 


gtgaaar rrr 


tgt rtg rare 


IM 




tgttgct tt r 


craaaggttt 


tttttttagg 


t rrgtcgrtg 


t rttgtggat 


e4 


t:agg:3L '. 


t ac rtttact 


t t gt rt rca a 


ataacctg ga 


gaatggagag 


agtagtgarc 


3 0 


agct..--jaggg-:' 


ca-r agtg--rga 


tgaggarcat 


rttctcac rt 


rtct aaat g r 


aggaagaaac 




g' :ag:igr :ta':' 


gtggaagtgg 


tccacaccta 


ccgrcagcar 


attgtgaatg 


aea 


4 1 


<;:!■■)> 














<::ll. > 




























<.■; I < > Horn- J 


sap i ens 












<-10:')> ;:':4 














z-: i^'-'ianggg g 


rrctgagagr 


tgtg acagga 


a : t r ac a rt r 


tggrartggc 


a g r a a a a r a r 


f7 '"i 




r ac t r at rgt 


L J', i ^ ^ , 


a^g^^rasar 




gtt rrc r aat 




g.iaga a-gu 


: at 1 1 r.at a a 


gttt gtggct 


r :tg aa g aa g 


t rrtgrc att 


caragaaggg 


r. 


g-. -.^.-- gg 


agaaggtcag 


cgtg:attgr 


r rtgtgtttg 


a rta rgt t rc 


err aga get r 


^. '-t 




ttat rtcc aa 


ratt ?gtggg 


a atg r a r rt t 


r rta r at :ta 


ergrrt gat g 




agtgaa-;^ 


a rc at rc", g a 


t gat ratgt t 


1 1 at ga r rga 


c ra^r a rgtgt 


e rt a ag rag a 


1- 


t-g-::- :i jg : 


agat acaga a 


tgaagaggag 


a r t tg agtgt 


tg rtg rtgaa 


graratr:tt 


41 


g -aa- g^ ,:gg 


agtgracagg 


agt r ra r rt a 


a a aa aa aaa a 


t r rtt'gat ac 


tgttgcrtgr 


4H 




a rc r rgtaac 


a a g'g ^^r a r a r 


a*: cc a ggar;-. 


gtgt 




i.^ ' ■ 
















<::ii> .•■■;4 














ij> i)::A 














1 3 > H- im J 


s ap iens 












<400> jb5 
















K ac^t t cagga 


gat g it t r a a 


agt ta rttgt 


ggac at 1 1 ct 


t taagtt etg 


f- 1 ■ 


aagac aa at g 


aga raggat t 


tggr rtgrgg 


gttcttcaga 


cttctc^tacc 


a ret rir at t a 


le 
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a::t:tt:at:: ttggirttga:: gtagg::aatg cartattttg ctottttgtt tct gga gatg 1-30 

ac ::cagcacc actc ::ttt'::c 'i^t tggc gggg tt::taagtg^ gtcttr.gaat accagtgaag 2'\0 

acrcaggcct ai ::c::gt a :'t gga^agggac taaattrgt:: t tt ::tgt :::t a gg^ggt^acg .3.V3 

ivagragcatc cr„ : i-'igaggg gg^aagg::ca tcttrt::tc:: ttga .344 

ni^ :::o 

< ■■; I ^. > H-.imo sap iens 
<22(\> 

<^I:l> m: 3-::_f e 3LCure 
^ > n-A, T, C 3r G 
<:4nij> ^''6 

::-::i'.:aar :r.:: car aacr c ga gcaggctttg g ::at ::a :: :: a c :: ^ c ::t t a g s :: ata :: a f>i 

::a;:v,at 4" tg gaggaa^'na:: tittiaaaatgt aaaa^gagaa at g gg ^acc g aa::a^t^cac 1^0 

:.M:r ■: a ::r. :: :: aa :* agi: :: :: a r c rrac a :: ac ^tt::aa::rgo tar^::aaa::a tggaggagiic I'-O 

gn gg.aag agaggct ::aa ::accaaataa 2 10 

< ;; 1 0 > 2 7 
J I L > '2 <^ 

< 2 1 2 > i.'N A 

< 2 L 3 > H jTi'D 3 a o i e n 3 



< 2 ."1 > 



Mi i.3:_f-: 
1) . . . 



:4'.M> :-.7 

, :'ggn^-" :: : ra : :;ct ^^na 
: a i:-:':: ^ v 'rgg :: ai a ^ :: :::: 



a Hgt:gg-'*:.g 
rggaa-^.ggc 



:gaaatt::t ncgaaat^rc ::::^^rrtggg acgaggatgg t--) 
:::aa::::tgg ga::::cgac:r aa'iaccctaa caci'ccgctg 1^0 
:g^^gg gc^ agg :: ^ aaagcacac i^gagccagat t ::agg::agag 1^0 



:ag-: 



tcagrggagg -gg:ctggga ggc-cta-::- tgaaiiggg 



4 K 1 
I'MA 

H'jmo 



■45^/ 
:i=A, T, ■ 



'D r 



<4 '■:!> j^i^ 

t::::rr3agga 3at:.gc3::ctt 

tgarc:c-=a aa:gcagggc 

ac a ag ^tig ^a cag i^aaat aa 

ccaaacattc a';:3aagtc::t 



garagaaact caqzzccz crc :;cagt t cc c*:C':rggac :: (-m 

otgggartar at ::cag^ tcatcttc^ag agg'^ccacg- 1..0 

gtgctgaata aagacccag-r tactgctagc rra^Mrccgct :>0 

cagcaaagag ggccatccat t iracct ct t 'laa.aaa :: aca 1:40 
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7agt 7tata7 


77oaagatat 


gottggttoo 


oaaotatooo 


t tototttoa 


3.) 


cctccaag:-:: 


agtt 7CC7: 7r 


ttotaa gtat 


a7tgatatta 


7 7aaaga 7^7 


t gaoaat ttt 


3-. 




7t 7t 7-7 7 7 ag 


t ga 7taggtt 


tgtagtagga 


g 7t 7tat 3 ag 


t77tagtata 


4 j 


::ag::agHsg:: 


7C7a7aaa7g 


tgtgtt ga7c 


t aat at t ang 


i: 




4'.. 
















<Jll> 4 34 














12 > DNA 














<?. 1'.^ > H-y:no 














<4 00 > 














::,gr gtvggr 


gagca 7 7 gat 


to 7 7a7t 7aa 


tstggogtgg 


ot tao 3 gtot 


toatt aggtt 


t '.1 




a77agaatga 


gga acgato 3. 


7t toatotgt 


oaaggoatgo^ 


agtgoatggt 


10 




oat ct.tgat': 


gagcoatggg 


atgaaagat t 


ooaoagggtt 


ooggtaat aa 




c c. c 'ig*" a 


g7'70 a7 ac o a 


ogago 7tt t 7 


g a. ig _ aa g 


oa ta agggoa 


gg 7 a tao 7 s t 




■:: a::a jt^ tr t 


7 ar gg 7 a an 7 


ttgttat 7 7t 


ggt 7=L7gt70 


aa aagsg at a 


tt tttgagag 


3 ■ 1 




7 0 7aagg7g7 


aotto otttt 


^g?3-^^-33*: = 


taa7aat777 


a77agta7tg 


3 ^ 




gag7:.7 77g7 


atgt 7agtot 


t7a70ttgto 


attgoggtag 


oataagtgtt 


4:: 




aaga 










4 >■ 


< J ID > 7 














<;:ii. :Eb 














<;: I j > DMA 














< ^ I ^. > H jTl D 














< 4 0 0 > :^ 7 0 














cr.g:: ac-^ag: 


ga:7aooagi: 


ggo at toa a a 


t attgtgtga 


7taaggat tt 


tgtatgotot 


1- ( ) 


C':a:jnagaa 


7agaar 7aga 


oaggt atgag 


7ta gt 7aa 7a 


gtaagt 7ttt 


gttggatt 7g 


I 


agtagg.-t -a 


gga7ocg77g 


aaggt tggag 


gagtta 






I ,t 


< 1 ■ 1 > j 7 I 














< 1 : .> '".3 3 














<;j 1 j > DNA 














<^ 1 .'^ > Homo 


3apien3 












<;:2'i > 














< .'1 V > n"ii 3 :: 


Jeatore 












<■'"'"■> I ) . 


.(533) 












< j;: :< > Ti-A, T, 0 or o 












< 4 0 j > ;j 7 L 
















gg7 7- g7 77 g 


a7a 7t t a 7t g 


7 7 a a a 7g 7 at 


ggo a agg aa a 


aaotgott ag 


''' 


tg a a g aa 77 7 


:igaa,:f77 g7 g 


gaga7 7ttgg 


ggt 77a7g-n 


7a7 7at-'tg-:" 


7 7" g at a. a a a 




7 7 gg a a^:7 7 7 


g a 7 7 :' a a a 7 


7g g a" ga a g 


t .7 g 7 7 a 7 a 7 


gtggttt gat 


a a^_ 7 aaat t 7 




37gaag':7ga 


7a7gaoagag 


a at 7agagt g 


gtgt 7t7ttt 


tga 7 a ag aot 


t 7ag 7tao 7t 


't 


gg.7 7 7go7-7 7 


gt 7 7agaa7 7 


goaggt 7ttt 


gtaa7aggg7 


agtgttt 7ag 


gttaaooagg 


':■ 1 1 


aa a a 7CT:a 7 7 


tart 7ttaag 


ogggtagtt g 


oaggagatgo 


ototgagtoa 


gtaotott aa 


3'-> 


agtg7at ag a 


g7tg:g7tgt 


ggntntgtga 


aggagatgag 


a gaa agata 7 


n 7oa a.aat 7 g 


4 J 


ccgagan a 7 7 


7tt7aa7t 77 


at 7aa 7a agt 


a77agttgto 


t att 7 at aag 


a a 777 7oaa 7 a 


48 


7at 7ggag 7 7 


7oaaca 7 7tg 


ttggtga t g a 


aggg7g7 70o 


agaaaggato 


Ota 


5 3 



90 



<210^ 272 

<211> ^".3 0 

<212> DNA 

<21X^ H-DTTiD sapiens 



<4 0;")> 2 

a:i-.:r cc*:. 
ai *:r r r- 

c. aaaa': 
z^. \: \i 



72 



:. c r r a 
ict ag 
93 



r. r r 
;iaa 

r r - 

:a^ 



■3- 



cttt 
gt a :: 
ai^ ra 
caaa 

1 1 c a 

att :: 
agaa 
irtac 
a a 

a at 1^ 



t'gga 
tt 

nga-i: 



get- 

t aa :: 



tgtttt 

za at t a 
gc aat c 
1 1 aaa a 
gctt a a 
::t -tqz 
catct :: 
ct aagt 
g:-aag 



atactttttt tt-tttttt:: tt::tctatte 

■ra 1 1: t-C :'a ctceaaai'tt ::tatcttcti^ 

at ::t 1 1 :: ::at ttnrgt^tgc gtttagtaaa 

ccc :: rtgcgt catggacttc aaggcctttc 

gat :'g ::-::tt :: aaactatttt aacracccac 

gt::arrtt:a cttcaatirta aaagcattge 

agtect ttet cteaattttr ttttaaacac 

aaectircgtc atgtttcaga aacctttnat 

::tt-::ataLtt c ic-r - aaaa tctt aagct a 



::aat a: 



:a gtaa: 



ga :jt at att : 



12-) 
H:) 

2 ■..) 

3 :.l .1 

3 '■) 

4 2 

4 " 0 
54 ■) 

: I 2 



<2";-0> 273 

<2:i > 4 00 

<2 12> DMA 

<2I.?-> H'jrn':) saoiens 



< 4 0 J :> : 
t .:tggt^ 
a- :aa : 
t'-:aa.:- 



7 3 



tagaa g :gaeat: a gg 
:-7ttg ra:::ag:ctt 



t ^agac. e a g g:aataatt 



tg -.: 
a a 
agt 



girg: tt 
' iat gt a 
:ct. : tc 



:agttt attctgaate tagatttgtt eagcetaatt 

tce^ttcggt at::atetata agtgaggggt 

tcatgttac agag::aacga c::ajagaagg 

agattagart a tag-tat tat 

t gg gataagt aaatttttat 

aatgtagttt tattteaat: tatgtaaatg gtgtt-taaca 
gttaatgaat cagaaacttt aaaaragcaa 



ttttaaatat 



:agttttaag tattttaggt 



aagtttctgt 

ac at .age at : 12 0 

aattaattga l-o 

tattcttttt 24'. 1 

at age agt gg j-'- 

tga at g't etc Of'O 



<2 > 2 74 

< 2 :. 1 > 3 E 1 

<^ L2 > IiNA 

<^ : 3 > Ht'tn: 



sao I en.: 



<2 2l-> n i s ~'_f e atarr 
<22^ > ;2 ) 

<22 : > n=A, T, 2 or l 



::ttagiga:i ggtgaagaaa 
:tggageat t 



<4 ) . > 74 
tnt'^ragt at g 
ga:-.'ttgatg 
:'-^gaagaett atgaaeg 
taeattgaag eagaggttae tattttattt 
eaetgtagtg atagaaaa ta agttaggaat 
g ' . g t e- 1 ^ . a e ■ t 1 1 1 a 1 1 1 1 g t 



gegga^aa:ga a^-^tagaaga gaat^'^eatat 

trtcatttga gagg:ataga at:aatttat agaeaaagca 

tgttge::tag ttttetagtt etggeagstt ttggaaaetg 

tattttttet tatateagta ttgcagcatt 

atageeaatt aggaeaagga ggatttaaat 

aaaataggta taaaggagta attaaaatga a 



<21;")> 27 5 



<.^11> 381 

< 1 ."S Homo sapiens 



< ^. ^ 



mi s r_f eat ure 
: 1) . . . ( 3 8 I ) 
ri-A,T,C DV 3 



r r - ^-t 

ga:ig^aacag 
■::-.::r.^.a.^t :. :: 
a'-: :ig:ia ::g:. c 
gr -tt-^g-c 



nnncgaggtc 
a::a 1' agggtt 
a^a^ccaaaa 
taaa!:g::cgr 

treat gcctt 
a::gtgat ^a:: 



tgagaag::::c ataccactat 
atgtaccgaa gga::tctacc 
gcagtttgat caagat ::ata 



agctggag-r 
teat :: ::agaa 
gaaagaaatt 
a 



cttaaa^irtt 
ctattgjaag 
gt t aagaaat 



ttgttgagaa atgtgtggaa 6 0 

gtgtcagegg gaataaaaet 12 0 

atatcaat::t agtgtcaatg 1^0 

tctttgrsga t'Jtgr::agat 2-iO 

cag::aaaaat c::i^ggataaa 3 0 0 

tt::atc::tgt aaactatgat 3'..0 

3 M L 



<::10> J7f 

< ^ 1 1 ■> 3 9 C) 

<^ 12 ■> ONA 

<.". 1 } ■> H:>'iio s lens 



:0 feature 



< ^ ^ -J ^ 

<^'2 1 ■> rai oC_ 

< 2 2 2 . 5 ) 

<22 3-> ri=A,T,C or 



■> 2 7k 
nga I't ^ 
z-:\ gttgg::: 
ca :ig .:ar g ^ :: 

ag '^tgta:': 
t'T' ::-:agg:: : 
t 7 :tt:-tg 



-gg ::ggga-: 
rtg3eaat::a 
gtggagagae 
t ::at-gtgg 
t at ::a gat 
ago::agg:-: 
g:aga = -t -g 



tget-ggagg aatggrgcrg 
tag:-ag:a= ^tgggetetg 



taaa agr rtc 
ga:t-ag-ag 
eta a :: et tga 
t :t -aggat g 
g::g:ga::ca 



gctggateg- 
::ttggtgrt 
t :: :::: agi'aat 



::rgggtt:aa g ": act gt ::t t 



zzzZL -aca a 
caggtg:-ag 
gt ggatt■- — 



(., .) 



gagat::t::': a: 



: a a at g 



a ecae ::t a : 
atttggaatr l^^.'') 
atgcaaagaa 2'10 
t :ttctaog-:: 3')2 
ag acc a a a g a o 



2 7 7 
37 8 
DNA 
Hj'TIO 



<■;_■_■. ^77 

trggia-^t: ^ggggtagga -g--gt-tg:: ta:-t-::agt 

-gatfgttti ggarea-t^a tg-::gggatt -garatjatt 

a-tggag-gt g-t-tt-agg at-caaatgt ggetgegtt^ 

tgaag-agg: gttgttgtt: cggatteagg ttsr:taatg 

caggra::::ag gttettttta ttgctgatga aata:agaca 

atggctgg::t gttgattatg aaaatgteag a:'.':tgatata 
tt:::tggggge ttatacc^ 



t :: ac a ga^:: 
:::'^tataatg 
atg gta gaa z 
ggagtg:gag 



a ae :: a gt a 
at rtg-rrgr 
:: aatto aggg 
agctctg-a:: 



ggattggcca gaactggt ag 
gt'::ttctttg gaaagg^cct 



3* 

378 



92 



: 1 > H rn-: 



sapiens 



<4 0:t> J'/^- 
ggaq-jg'- ica 
^ga ■.' ":a ;i ;i :' 
H'jc ^ rg^gaa 

^.;t. i:*: r r --; 1 3ia 

a'^cii'^a: 

':-aggg 



ctc^cct. tra crt cagagt:: 
agtgstgccg t ::::ttgat g:: 
a ::c gc tgcca aaartggaac 
ga:'^ac::aga aagt ggtt::g 



ggtrggggaa 
::a : t ^ag 
gaccct tec t 
i:gsag::tgct 



ggt::rtgact ac^agactcg t aac gtgcc g gcagcrctgg ag ::a scagt :: 
gcccaaggtg tn::accttg3 cagaaatgaa gaagacattg gtg::tggaga 



ggcracccag ataagatttg '50 
1' ag gai i^::C g atg::::aaagt I?/' 
grtggggaaa rtacarc::ag l>v- 
a aa :: a :: att: g gara::gatga 2 4. 

J '. 

3 ^ f. 



<J1] > 4 ?5 
< J 1 ^ > il-.vn: 



3 lens 



■;: rtaag:ia 
rggaag-t--: 
agg :: aag 
:igaa':c 

atcvrtaig :* 
a a a^?r a^ i i 
-agg:t a^ ag 



gagarccgtg acacaagg::': 
araairucaag gatggaag^: 



::ga aaaagat 
gg aaggacagaa 

tgac r :xrr 
g-:tg?c:a 



atct ::a aga :: 
g::ccgaagac 
aca :r c :t 
cgagatgcac 
g- -rrgag-: 



a a ::ga j cr a a 

taacgg-cgg 
::cggggaaat 
•:a::*:::::taga 
c t c t c gatgc 
ag::t cc aaat 



gattag-cca gggctgcagc 
aag::::t ar::t agatggatag 
aat i^tiggagg c at gac :: 
::r::aagatga gaa::r:caaa 
taccc:::'agt t ::t ::t gic c 
tg ::-::ggcc ac cctcagatcg 
2a2aj2t^zt a :: acctgt 



<2l-) > J s J 
<:J 11^ 4-15 

<2 1 5 > }{' jrn : 



;ap leni 























:.:.jrggav 




g ::t aa 2Z g 


age a 2 aggac 


ga::tgggac 


rcagte tagt 




r gaga 






:^Jcga:^ 




g-rit rrcgg 


2 a aaga ag ga 


gaaggt:aag 


gggagerct g 


a g a g r 


agrtt 




;"■ Ti 


::aa",ga'" 


Tag 


a a ret gtgca 


r agrggtggg 


r aa r rcgttc 


rrrgccggga 


tggtg 


ae^ r a r 




b ( ' 


.:t :'ga- ' 


a::g 


ttggcttggg 


g— r rctg-r 


:atjaterta 


rattrggatg 


tgrag 


rgt ga 




\ 0 


g:::::ag a 


: 7 r 


gt rrgggcgg 


crgctcgaaa 


r c t r age aca 


rcggcggctg 


tt art 


agtgg 


3 


Ml) 


a:. : "./gag 


■ -. f- 


ggtactaag:: 


rtgg tgtaac 


rat ggte ata 


get gtttctt 


gtgtg 


a a a 1 1 


3 


^" (") 


- a*: r ' 




: acaat t r a 


tataacata: 


gag -tggaag 


rat aaagt gt 


a a age 




4 




jvg i 


I*: g 


agt ga 












4 





2 1 1 > 4 J 
:;ie> I'MA 

21 3> H'")me) sapiens 



<400> ^Hl 

ratetgatet ataaatgegg tggeat rgac .aaaagaarea ttgaaaaatt tgagaaggag 6 u 




93 





tgggaaagjg 


etcct tcaa g 


tatgoetggg 


t ett ggat aa 


actgaaagct 


i::0 


gagcgtgaa- 


gnggracca- 


oatt: gacat :: 


t ::ctr gtgga 


aatttgagae 


eageaagcac 


1-1 




- - L - d " d - 


o I' c s gg a c a r 




' — 'aaa a a'^a'" 




2 4 •■') 


^::^z^t ::a 


:rga — gcg: 


tgt— r ga-- 


gc- g-r g-tg 


grgtt ggtga 


ac t c gaa g rc 


.3 ■■)'.) 


ggtaccto^a 


agaatgggoa 


gaccrgagag 


-atgcocct r 


cggctta-ac 


aetgggcgcg 


J ^■ > .) 


aa aacta a 


ergtcggcgr_ 


r aao^ aaaacg 


g at r. ■:: t'a ::t g 


ag t ::ce ::ta 


agccagaaga 


4.:M 


a-gagga 


aa:. tgc e aa g 










4-1 ■■) 
















<jll> ~jO:. 














<212> :")NA 
















sap iens 












< 4 0 0 > 2^1 2 














t-gcgjcgc 


aggagcocr- 


tc:c::-ggoa 


gtt ttga-gt 


ece t a :: ::ge a 


gggaecggcg 




cr- -jr r4g.-\g 


-coa:t:o- 


-caga-t--g 


gtggaagtga 


cgtgga:-tg 


gacce:aecg 


1 2 ■.) 


aT..gg :aag :c 


-iccorago 


ga-ggctcr - 


gtga-cg-aa 


gaagggggat 


CO eaa geaeg 


1 ^ •) 


ggaagcggaa 


ac gaggcogg 


ocoogaaagc 


tgagiraaaga 


gt actgggao 


cgccccgagg 


2-\-'} 


g':.:aaga:tg:vg 


-aagca:g-g 


c — agaggra 


t:ta--tgcg 


ggagttc ac r 


cggga-ac 


3 1 ■ .1 


t'': a^: :: a :: 


ggagoi-aa: 


gaggg-cn:a 


rgaagtggga 


gaat rgg-r ac 


gaaggrgc :t 


3- .1 


t aagcr. re 


g:gcr r-gag 


g-tg-ggc:- 


aattatgggg 


eeaaa agaaa 


a agaa :: age a 


4 2 


aoar ga a 


cgagaag-tg 


ag-egggoca 


c gaggr acta 


oca taa aogg 


gagaccctgg 


4 "1 


aacgggr jga 


r gg:ogg:ga 










5 0 


<^i-')-> 2^:^ 




























<::LJ> DMA 














<:;!:. ■> H'jtTiO 


5 lens 












< ;: 2 J > 

<.\~: 1 :rii s :: 


_f e ature 












<222 - : 1 ■ . 


. (433) 












<22 < > :.-A, T, : or G 












<4il!l > jS.^ 














c^r.-i^a': ig a 


-ca-tggaao 


ac r*: aa^gcat 


tagtgtgtga 


tcacgcgaae 


aa ia ga tec: 




gggg-ig^ g*- r 


t at t*::: ta aa 


^aggtttatg 


tgtgtcgagg 


::agt tgt a aa 


ag ac tcaccg 


1 ^ ■■ 


Ca'jaae 5ian 


c a I'tttta 


ggc" t angac 


oaggt t tt aa 


et ac tc a aaa 


ac accgaccg 




at- aa'^ra a a. a a 




*" or *" r 

-d^dri--'^ 


c t g ate e la t 


nt cgnc c c c t 


i^a ag ^laa'aa a 


4 ■") 


ai[-..grn'. ar a 


c ag aaa ga gt 


nta a aagtt c 


tgtgaatt na 


atge aaatta 


gn tn tcanc t 


31 '1 


tvga 


a a ana ::t t ga 


•:tna-ac:ct- 


tna t't cot nt 


ennc t c etgn 


n ::cc encca a 


3 K ') 


n:iV' ' i a* 


tng^gnagt nn 


anggccnt'':'n 


^gnanaa eacc 


nt cncncgnc 


cencgcaac 


'12.'} 


' :g — r 


J n 










'\ • J 


l-.i > 8-; 














<.:ll > 47.^ 














<:■:.: ^ dna 














<^ 1 i ■> }{0'ino 


s 3p iens 












<4:i0-. JS4 














tctggaagga 


toagggatct 


gagcaaagO'^ 


aagt 1 1 aet t 


aagct aagcc 


acttgttect 


h 1 ' 
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gggtcaag ::a 


gttt 5ttt t - 


taataag::at 


catt c:'tgat 


cattagagca 


aagggatgaa 


1 :: 


cgct :: -jtczz 


ggaat gatat' 


aggggat ::tg 


-ra-tgggag 


agtgttgct- 


agtgttagag 


1 ( 


i:ag::agca3t 


garagaatga 


cagrgarti^t 


ct g agt :: aa :: 


::::agtarttt 


tagtaccccg 


2 A 


tcacr acgtg 


aacaaaggca 


get agaaaat 


gga rt ::aatt 


::tgraagc-t 


t ::at ggcaa:: 


i ).. 


ag ratal:: 


aaga::tc ::ta 


gaa:: aagt t a 


aaaaaaaatt^ 


tt :: = attt:::: 


at::::atg:at 




gg.::faaaa3gg 


::tt:t agt at a 


gttt aggstg 


gatgt gtgta 


t aat aataaa 


at gataagat 


4 0 


at'.'fcatagt g 


ggggaat aaa 


g:-t-agagt 


::::tt::ragta 


tggggaat-c 


at t gt at rt 


•1 > 



<2:o> 285 
< 1. 1 > 4 3 5 

<jI3> Homo sapiens 



< J j j > 

<221> nii3C_£eature 
<^^2 > a ) ... {4 35) 
<1^3> ri=A,T,C or ^ 



<4nii> 235 

tttttt t; r t tttttttttt traatanaaa tgr::ataatt tattc::attg tataaaaaag 

t':: at octt at gtaaoaaaat gtnttcttan aanaanaaat atattatttc aggt.::ataaa I.'. ) 

ta a"o a^gc aa arataiaart gttgg^aa::t aaaaaaaaai: ::::aa::a::tgg tatttt::"jat I- 

oa^rigr".gaa aaraaat'^tg ::ttaaanata tattta::agg gatagtncag tnotraaaaa 

ca:iaaattga ggtattttgg tt:tt::tagg agtaga::aat garattttgg ganggg::aga .^ i.j 

c ::tnno :: aaaaaataaa ataagggnat ntt:ttrant atngaanann ggggg g :: : 

cggggaaaan naaaorttgg gnngggggtt tgg-^roaagi: cottgaaaaa aaantttntt 42^'i 

t oaa aa ;i a a a rng 4 ":■ 5 



< 2 l ■'' > 2 S '-'-J 

<:.::> jji 

<: 11 > DMA 

<jl^> H'jrno sapiens 



< 4 ■■)■') ^ j - 

c-tggtr;tot ggtgg^-tot atgaat^ooa tgtagggtgo agarogta-t --atc--t:: 

orgtgag-a:: -a::gt:aa::g g ::t :: :: :gg :: o :: :: at g : a ::g giggagggag ata^crscaa l^n 

gt'gtagtaig atotgtgag:: ctggt'ta::ag o ::oga :: ::t ao aaaoagga::a agiractac^g Ih-i' 

ar. a ':aat c :: tatagogt::t ot.aatag::ga g a agg a :: at atggi^irgaga tttacaaaaa 

ogg-:to--.'gt g gagggagrtt t::t::tgtgta ttrgga^ttc ::tg-trtaoa agtraggagt 



"t > 3 7 
^ > r '*CA 

3 > H jiTio s ap len.- 



<4:"l0> 2 37 

tcoa'gcttgt tgooagratg agaao::gcca ttgatgaoat tgaai^g'Jtgg gaotgg::agg (■.ii 

atga^'ttcag -agt t g :^agc caagt::agog atgtggoggt a-: aggggga co^'jct tot ra l^o 

aogg::ao::ag '::t 1 1 g aga^t ggcaagggat aO'::': :'.sg aa tggogtt'jgr ac^c^aaactta IBt 

gatttatttt ^rtgt t i^at o cat^t-gati' atoagtttgt oaatsttt^to ttgttotgtg 240 
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acgtt::agtt t^ttg::taa:: csgggcagg:' gcaatagttt tattgatgtg rtcaaira^:::: 300 

tcigagarac c-::t tccccac acagcgagtc ttatcnctgt cccggagctc tagggirce^a 3o0 

tagatar::sg tzga^jzdiZZ a::tggg::ara g::sg-::ctga sgaga::cr:tt t:gagg::gaag 4:::") 

agatraar^t 4'^;: 

<2I0> 03 3 

<JIL> Yj^:^ 

<0I0> [)riA 

<0. 13> H".)-n-j saoi ens 



J •■) > 

<00L> rnisc_f e atur^ 

<:;oo> ;:.54) 

<0::3> ri=A,T,C or 



<4 0 0: 



t--,gg::L 
cgM:gt : 
ga ^igaa.:; 
c.-.'agaargg:' 
: gg J - : 
t iT at". gag 



grraaagc-c tgg-cc-ctt 
ggtg-cac:-: trtgggggca 



rtc-::g'::ct ::c t ccc t cat: ::a tagcaat aaa 
gtaagggcc- z-z^^z-dizz j---tc--c- 



:1 :l 

::g 

ag :'aagagrag:: aga accaga a ttag^aaag:: aagaatt:::t cc aagaacc :: 



aggaattcgc aat ::t get ^ 
acantra::a: argiicga::^^ 
^rtgagaccg actccg 



cgairaggccg zjzzzzz'::Zci c agacgc ::gg 
rtaagg-ggt =a=t-ggt-t: rtatt-rggr 



1 M : ) 
04-:) 



<:;ii> 4 01 
<0: 10 > rOIA 
<013> ll'j'ivj saoiens 



< 4 :j :.) :> ^ ^ 

gr, ■:.::.:ggr g^: 
z---:^q^zz -a 
a.iiH!: t; gc :* :^a 
zq :igag ag-c 
■:: agar: z zz-^-'^ 
aa gat: ::gaa ? 
at aacctrgg 
gr g ::agar at 



ggctgtg- 
aga ^caa :: 
gtcgatigrca 
z-^zzz ::a a at 
t aaatt aga r 
t :r cact att 
t actat ::g :: 



g ttggt--tgt 
g atggaggagg 
ttgat -atca 
t :: at :: agatg 
trtgggaaag 
gt ggatattg 
a agt ::tggg a 



:tatgatt gga tct■::gg■:' 



grggt::a::tt ag::^aagatg ::::tgaggaaa ^' o 

aggaggttga ga::gtt::g-c ttt-agg-ag lO'i 

atactttcta rtcgaaraaa gagatttttc Ibu 

rattgga^aa aat^rcggtat gaaagtttga 04 'j 

ag:tg-:^atat taaccttata ccgaa:^ a aac Odn 

gaatt'ggaat gat::aagg::t gacttgatca -w.i] 

:: i-aa ag ::gt t L'atggaag::t ctg::aggttg 40i' 

t 4 0 1 



<^10> O'^'j 

< 0 1 1 > 4 4 

<oio> 0)::a 

< 1: 1 > ]l ;nio 3 3p lens 



.". I :> :'\isz_ieazur- 

00 :> --iOl) 

0 3 > n =A, T, 0 or 



<4 0il> 0 MJ 

tttttttttt ttaaaaragt atattttatt ttataatagc aa^: 
t:aattgtga cat'rtagatg gcttaagatt artttrtggt ggt 



[ZZ2C tcagtttgtt b(t 
:t::at gctgaacaat 10(.) 



# 
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atttttraat 


ctt ::^aaaca 


gcaaagactc 


aaaagagat t 


ct gcattt ra 


catoagttca 


1«0 


::aagtt ::aag 


3gt 2tt::2^t 


ttat vtrag V 


t mtggaat a 


aamat ztzt 


gaggtagaag 


2 4'") 


g 3 i^aa t ''j^ 3 eg 


3 3g vo a 0 r n a 


i L ^ L L '-j ^ 'J 


L ^ y zx'^ :x 


■ay ^ -3 y ci _ L d 


1 1 o a t o a c a a 


■(Ml) 


cc tcatt tan 


gcgastaa ag 


o agac gatga 


t aaaatgttc 


t-itatt-it 


gttt aat tag 


] ■) 


lagrgg: sgc 


g^cg :c agaa 


a^ttgtaaat: 


gca::ct ::aaa 


-oaactgtgg 


tt taagt gt a 


4 : 0 


ngrggt: cc:: 


oaagg--ggr 


a a atgaga 


c-ggggcttg 


gga act age t 


ggt tat tato 




— r --f -J-tg 


C V V 3 












<2io> :;n 














< j 1 1 > M 5 




























< ^ 1 J. > H'-jrno 


sap iens 












< 0 :j > 2^1 














t.:::gogtgorr 


aa vargaaaa 


caaa ::tct gr 


got 3C^rggc 


r -actg-a-g 


oattgatgga 


0 


gv -. ::g: vr - 


toa- -atggg 


gtgr-tgar- 


at 'szdiazczg 


o age a::t rat 


aat ttot t ta 


1 ;: 0 


V icgoaaf. a a 


cocnooaaa a 


tgtcoaarac 


oct tgr -act: 


tgaotgaaga 


t tagtaotog 


1 S 


r gan--:.- gt 




tagggag-ag 


cz z gtccaaa 


a::rarvartt 


tgttatt gtr 


:: 4 :;) 


ggtt. :iga 


cg-a- ar--g 


ttgt ataagg 


rggaccagg- 


totgrt —at 


t aa a gagata 


J,;-! ■;) 


tgg uigarra 


oaaratict V 


ccaaotgcac 


taggatgc CO 


aac aa r 'jc va 


ttctgtttat 


:i ^ ::) 


c:.cg 


gagctgagta 


z^z::zazazz 


zzz z^zz a at 


at r v gagt at 


a t tat t tt tt 


4 0 ■:.■) 


ttg " icr n *: 3 


czq^jqzz 2 a 


::a':agattc': 


z^zzzzczzz 


etc gga gg-a 


aaot tttt CO 


4 M ■;■) 


3acaf:oa;jo :* 


ccaa*:tcga r 


gaaggaggaa 


H'gga ::goaaa 


a to at at gaa 


gt tto 





<2 I;.) > 

-ti:> o:;a 



sao lens 



; 1 > rn i s i' 



f eacure 
. { 376 ) 



n - A, T, or G 



. 4 
*" '.1 


tnag 


• ■ o: ^ 


tgotgacoga 


gatttcggcg 


gaggtgatgg 


aco'tt tv: tt c 


ogtgtgotcg 


h 1") 


t 1 


X act' 


g.^ag 




g go toac a a g 


to^:ttgctgg 


gaa ttg a gaa 


gtgt atatgg 


t r; [j 




J ■ :a 


: ^ 1 1 


a:tggtgt ta 


g aa ta t a g ag 


ao ag t ago 1 1 


agtgoaat go 


t gt tgagtat 


t h 1') 




"'■1 a a- 


'* :7t: t 


atgcgcgga a 


otaggaggag 


ga ataccooa 


cottggoaga 


aa 1 1 aoagoa 


::4 (J 




g'Jtt 


- *- r- 


t tt a tccgcg 


cgttcggggg 


aatga acg t a 


oagac ttgtt 


tgatcttgct 


^ 0 1 i 


ar 


i a a a 


rag 


ggot tottta 




ctttgtgt tt 


t ctact'gnag 


oaccgotgco 


(■ 0 




' . ig. 


: ja ::f 












7 f ; 



: 1 1 - ^ 0 
^ 1^ .> I)::a 

t I ^ > }I'.tTlt 



3 apions 



-:4;Vi > t .f3 

coggocgttc ovtggcotgg 
tottgtatgg tttgtagttt 



oggggacggg cccgttttgg aaacoocota ggaggotvot OU 
ggt^agtagct o^ogagttgtt cootogttga ttgatctttt 



97 



tcrtccaqgt agagttttct ttgcttatgt tgaatt::::at tgrrtctttt ctcatcacag IftD 

aagtgatgtt ggaatcgttt rtcttgcttg tr^gattcat -^^zzztttta agtataaaca ?. 

aaagtttrtt actagcattc ^gaaagaagg aaagtaaaat gca::aagttt aataaaaagg 
ggc It tc tit agaatag 3 JO 



< 2 I 0 


> i;^4 














<■■'!" 


■< s ^ 














< j 1 j 


:> DNA 














< J 1 :^ 


> H:)in:) 


3 apien3 












<'l 0 0 


> 














c g t 


::ar aa a 


ccggcctgga 


gtcrc^garg 


acccct cgtt 


caccaaatgi: arc 


attt 


ret 


gaga 


-t:rg:r 


ggc=cct-=g 


r t:gagt-::ac 


t-ggrtcr^t 


g-rccrrara get 


r rat 


tgr IJ 




gciga: 


:a::tag::ct:t 




caiiacccnirt 


trgartgttg act 


g r a a 


tgr I. 



aaactgcaag aatcaaagcc aaggccaaga gggatgrcaa gatgatragc cattrtggaa 



tttggggtgr 
agtgtr'-'at r 



cct tac agga 
t g atcc agat 



rragaggtt g 
rcatgagtgg 



tgttrgrr: 
t atgggar: 



:t c rttga rc r r rat gt g 
:artgggg tggaatgtg 



3 b ? 



< j 1 
<Jl 
<;: 1 
< :: 1. 



2v5 

H'jTij saoieni 



< ;.: 1 



"1 . 3 r 
i ^ 0 



f c atur^ 



or 



a a 
at 



J "I 
tgag 
t a r r 
gg ra 
at t r 

■vrtc 
tgrt 

.:'rac 
'". gga 



t-ag 

r '.^^ 
t c a 
■^■4tg 
age a 
g a a g 
r a r t 
r :'tg 
jf :'C a 



gctgact grc 
rggtrggrac 
agt aattgt r 
ggttgtggaa 



a gaga rag a 
rtggaarrt 
raggtct at 
rtgggt rtg 



ggggaagrtg tgaggtcag 
gaatggtgaa rtggagaag 



g a r r aga atg 
get rtgcrgr 
g r agaa r a r a 
aggr caanga 



tttatgrttt 
t rragrragr 
agggatgagr 
ra r a rt r rag 



ccct rtgggt 
tcragggrrr 
rt rttggggt 
gtat aggcag 
taa gt at rc a 
rcttrrgtt a 
tt ggttttta 
aggtt arret 
te:rtgargg 
ae : a rat tea 



eteggtgaar 
trarrtgart 
g gat ae rata 
aartgggrer 
egterarr rg 
agt attt rt t 
a aat rt t re a 
rrteagtgtr 
errragagga 



eagrcaggea 
gaggagrrgr 
g r r at r r a a g 
eag gat gate 
tac r re a ate 
r ag ag a a ag r 
aaaga:aaat 



a a ae r^: 
a agea : 



rgt a 

a r r r 



■"■7 



eettat : at t 


:att rttagr 


t rt t aatt gt 


teattttgag 


rtg a aatg rt 


g:a 


ttt t 


aat 


(■■ ri 


tttaar r aaa 


a r atgt rt r r 


tateetggtt 


ttt gt agrrt 


teet reaeat 




tt rt 


a aa 


1 2 ij 


ea agatt^ ta 


a aga rat gta 


ggtgtttgtt 


eat rtgtaae^ 


tet aaaagat 


r r t 


tttt 


aaa 


1 0 


tteagt r rta 


agaa aga gga 


gtgrttgter 


eet aagagtg 


ttt a at'gg ra 


agg 


ragr 


eet 


J4 0 


gt rtgaagga 


ractte rt gc 


etaagggaga 


gtggtatttg 


raga rta 








1 ^' 7 
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<.^10> 2 97 

<::ii> 4S7 

<J12 > ONA 

< J 1 3 > H :.)m D 



sapiens 



<4 0:")> .;^7 
: Li .It t'.^aaa 

a", an ':a-":gaa 



raaacagttc 
ataatattca 
cag:::ttcm 
■:ag::aaag^g 
gaacr at at t 
t ■ . : r r, . t c a g c t 1 1 c t a c c a g a 
g:.:aar:gr..gag ccgtgtggca 
tggt, tcagga taat iracctg 



tgaga::cgt t 
tctagrctt t 
gtcca::t:gct 
atttaaaggt 
a a ta atgg:: a 
acggcgac::a 



ctt tcatca:: 
tgagcrcrcc 
1 1 g at gaca t 
ggatagtct g 
gcat cat tag 
atct tt t tct 



a t c t a a t a t a gggg t a c a gc 
agtagtgaag t ta^att 



tgattaagag tggggtggta hO 
gggcagattt ggtgattttg 120 
ttactgtaat tgtttgtttt l^J 
agaagttotc aatatatatg 240 
actt-taagaa tttagggtca ..^00 
tc agtt cage aaacccgtat ^^O 
■tggcgcttat ttggt-tcgga 42 0 

^ib7 



<2 L 1. > 4 6 9 
<2I2 > DNA 

< 2 I > H tnit) 3 ao L e n 3 



<:4 00 > 2:^S 

tt't ttga.tt: 
.tag:tgar tt : 
t" t ':a :aga : 
t .-it ^ t tt. 1 t": 
tt tttgr.t-t: 
r .^it qcr . 't'lit 



tc tt tgt tta 
aatgat c tct 
t ttagtggtt 
g ga-gt t tac a 
gtagacttca 
tctttgagtg 
at'-r 2 r'tgg c :a a gag act 



ctctctctgg agatct-^aa 
gattcttct: ttc:aggagt 



cttgaattc t 
gtggtgttt g 
gtgat t tta g 
actt taaga a 



ctttt ttaga 
agttt ttgga 
gatct ttgtt 

ct ^ttgattt 



■tga: 



, gt t 



tcagtggttt tagatttatt 
gaga:ttccg ttgttgttga 



tr :tccaggc 
tt jaat gtct 
ggattcattg 



t'tcatgctcc 
cttggct tac 
cc t tct gatt 



gatttcagtg tttccaggtt 
tctaaagatt ttattgtttc 
ttattttcaa gaggttcagc 
ttttctgggg gttttaatgt 
gt ttctttt 



3 ^ 

4 2 ij 
40 9 



< 2 1 ■ ■ > 2 
<.:I1> 1^:.5 

Hitrnt) 



3 ao I tn3 



_f aa tvire 
; 1 I . . . ( 1 ^: 5 ) 
n^A,T, : t)r -3 



g-.c 
g.atg- 



g<i,.ga gga'igaggtt gagggaggtg gggtat-^tg 
■t-,;:::a gaaq:at'taci antgga^^tgg ra^Tvatatgga 
gr^.'tt ttcttcgggc tggnccggta tgcacagttg gggta 



get t tga:' r-ttaggtaga h'^ 
.cccttcac aggtcacaat 12 

16 



< 2 1 ■ 1 ^ m;) 0 
<2i: -> ^.ob 

<2 12- DMA 

< 2 1 j' > Hcimo s ap i e n s 



99 



<40 

gr 3 

ca :: 
t 

at : 
gas 



n> 3 00 

jaggaaa 

.lacaa-::^ 

ggtt rrg 

gcgcr.::c 

;i-tg5igg 

■■jscagag 

H::ca_:f-::g 

-:aagi:ig 

rgcr -::t: 



gtttgggctt attagtattt gctccagcga ac::t::caagt ttt::tccatt 60 

taact:a::::ag ::t :: ::ttggrt = agi ggi :: 'jg ■:: :t :: : a ra gaagttircca i::0 

icat tac*: gc tggoaratag g::c^tgaa*:a ::aggr:gatat agggccircra L-^'i 

r-cattgtga aaccaaat: at agca':::attc atttc^tggg ::tttct::cat 24'i 

aagatagaar ratttajcac agigai^attg gcgaaatatg ttt::attgat V-.m 

taattgacgg agatacacga ctgtgagcra ggaggcgcca cage tat a gg J'-.) 

gagatgttga agttarctga agi'agagai'g ::aagaagagt rtttgttaat -i.'M 

gtcttt-cca tcagggcagg taaga^-tgg g:tg::agtgt ttggattg^t 4.^0 

rgagaaattt ::::gtga 50^j 



<.no> ?0I 

< :: 1 L > < 0 4 

<ji;.> DNA 

<Jl3> Homo sao iens 



<j^:i> misc_fe3ture 
<j:2> (1 ^ . . . (304) 
<j.":3> n=A,T,o Dr G 



<4 :.!'.) > 
r 



tg' 

a'.: 
ot 



1 0 1. 
aagg::a 
::c 1 1 1 c 



■tgaat:(t :t::- 
■ctgt ar; t 



gag:'r:-:at -ar:t tagg:: 

:ttt:'tot::a gaatttgtgt 

agaa -agt go:tgg 

:'t::'"t"t::tt ttt"tai!t::t 

tnnttrtggt grocattcca 



tt ::t ::agtt 1^ :: ::ttag::o gt i^tta^ttaat 
ttg::tg::ct :• tat::ttgttt tttgtttttt 
taoatagtag g :: g ::t :: aat a aata::ttgtt 
gggaaa::cta ngnttrtgrr att::tgggtg 
tttgnooagn taatartto:: tcttaaaaat 



1." (1 

24 ' I 
3 '.1 '■ t 
3-14 



<.:!;.)> ^ :j J 

<2:i> 4 

<21J> DNA 

< 2 V 3 > H lO s ao i e n 3 



<4;iO> ?o:: 
t r. t agt a a 
taf. t agat *" g 
t .: .:tgtat ::a 
or t lit ttgo 
cotg:::tttg 
gaat a:aagr 
g T'.T a a at a ;i a 
t* 'r-gci;: ;it 
a at t g^ ^gt 



g:aa-tttt t 
aatggaaaag 
:at a-ggagg 
tg-tgtttaa 



oatg^t :t t a 
oaottg^cat 
t ::t t gt gt at 
gttgoraa-- 



tagttctggt attra::ttta 
attgtttttg g::aaattaaa 
1 1 aa agr aoa 
gtgagagggt 
■It 



at 'gt at 1 0':^t ttttagtagg satccggaag e.n 
ct:tgt::tag gggtoataaa ttgaaatgg^": 

::tgtgg^aat agggagttt:: rttatt::a::t 1^' ' 

t :: :: tot ::cca ataaaaatto aotta::a::ct 2'; 

irtatgtgata g a agt ago at gttgrtg::oa 3ii 

gtg::atgtoa ttttttaata oaotagaaag 3f' 



::aagtooaag tctaaaaott 
ggt gtooagtttg totagtgatt 



tagtaotttt otatgtagat 
gttatttaga gagttggaoo 



4. 



<2ri> :0:. 

<2i:> 4 7L( 

<21j> DNA 

<2I'.> Homo sapiens 



<4 00> 3 03 



100 



tctggggcag 


caggt act :: :: 


ctacggcact 


agtctacagg 


gggaaggacg 


ctttgtgctg 




g:agrggcgg 


-a-a- gg- 


rtgtrtgrae 


tgtaacrara 


ggtt gggatg 


t a get agga t 


:::o 


ttggt-L-j. 


tggaagscag 


gtrtgatgt- 


r ggrcaatcr 


agt c ttt tag 


attttgtttg 


M 0 


aaaci cgr. a^ 


c c c 3 3^ gt^ gaa 


c t ti a a a g a a i 


a a a a c g c a c c 


t c c acc t tg a 


t- -ir -i.->f-i.-^-i-i--i 

t ^r.^ g„.^.^.„ ^ 


^ 4 I.J 


aggsccggca 


cga-agg:oc 


acggraga-t: 


agacct cccc 


c tagt a tt ga 


ttggtgtgt g 


3 '•) 0 


gaat 1 :: :: ag:: 


:: a :: a r:: t ct 


ga-trgattr 


2 a za gt gac 7 


ttgt ttt tt g 


agt atttt aa 


3 0 




gc -a-::-cag 


tragrgt- :7 


aggagtrggr; 


a a 1 1 ag tcag 


t agggtgtgt 


4 (3 


csn^cn i^'ja r 


" 7 -cc ag 


^ j j -^ - J - d d ^ 


t g g' J a t gga c 


ttcggc eg t g 




din 


3 04 














<J1I> 7■.^ 














<212> DriA 














<lll^ > H'.omo 


sapiens 












<4 00^ 3 04 














tgt.-.:-:ca-rg 


r ^aa::rcagc 


ctcaaatctc 


aacrgtragg 


7 t tt a raaa g 


a aaatggaga 


0 


g .-r :tr . :':g 


gtggarg^g 










7 


<JLO> 3;)5 














<JI1> 4'/^^ 














<;: i;i > dna 














<J 13 > H vno 


3 ac) iens 












<4 0;:i> 3':i5 
















a 7 :* r t a :: a g : 


ragaagagat 


at ga gga a a t 


tgt t aagga a 


gt tagtartt 


Nil 


a :.:a'::*:aaga 3 


a a*: - ggc^a- 


a a rc 7 rg a 7 a 


ta gcag tat t: 


tgtgttaatr 


tetggttgga 


12 0 


ar gguga^ 'aa 


ca-Lgctggag 


craagcgrt a 


acgr aagrgg 


cttt t aagac 


eat tgt taaa 


1. .3 0 


aag-.:- 7g,g 


a at: gg agaric 


tratgncar 


a a a a 1 1 - g g : 


atgitt gtgt 


tttagatgtt 


2 4 (J 


n-ggn- -uag 


ggat ggaaag 


c : ac 7 rgt aa 


ggatgg:aa': 


gt tag- gga a 


ccatgctgtr 


O' ■■.'0 


c 'gag get 'tg 


ga7r gra- re 


t a 7C ac raac 


t tgr 7 7 a act 


gac a agct: tt 


tgegcctgcc 


f'. I'l 


j :ag-.rit 


gc-':z a raaaa 


t-ggtggtaa 


gttggctgt a 


aa t a a agt t g 


a at t tgagt t 




g i-ujagt-. a:: 


tg:c-g— 


car aggiac- 


cagt ar gtt g 


t a a at at ttt 


taggta 




<.JlO > 3'.)'5 














<;;II - 4;:i4 














<;: i;: > d:ja 














<.":L3-> H'jino 


s ar:i iens 












<400> 3::'b 
















agrt ragggc 


g 7 a gc rage a 


c a t a taggag 


tctataggat 


agttatgtct 


01 i 


c ": a 7 Hga-"i a 


t a aga ag*:c 


aggar-cagg 


cgagga::::: t 


agga aca agt 


gtcccctgca 


12 0 


g ir.Hgag iga 


cgcagt ag:a 


a7ag:-t 7tg 


a a : a act ac a 


"a at a at g-tg 


gggagaatee 


1^(1 


r g a 1 ? a • a 


-g rate r a r 


a a g "j a 77 g.a 


a :a r t a 1 1 1 c a 


■ggatt*-. t it^. 






- ; a ' • a g 


a t r a t ^ t ^ " 


gaga agr ga g 


^■gaggatggt 


^9:3'?'.? :-atgg 


agggtgaagg 


3 0 (J 


g.:-..ig-a.igg 


a-ggic-gag 


ggri'Cggaaa 


:; sat aga aaa 


tct tcgtcct 


t tagcat ate 


3t0 


-T.gga— ;:iga 


aaa r aagagt 


t ggagaagag 


gggggttgat 


acta 




404 



<2i: > 2^0 
<^'le > Di.'A 

<^13.-> H'jmo sap'iens 



<.:2l-> mis eature 
<:::!j > ( i) . . . (260) 



t an 
gt--:::a-:: -gt 
gggr.-aaaat 
aaag-: r a-:' 1 1 
gt..g j-aa-^gg 



a t 3l. tt gtga 
c-agggaca- 
gaagcacctg 
tgact-tgra 
a a g tn anc at: 



gggt::t'jaag ggttgttgc:: ttgattttct ctctagi'taa 

agccagggra ttgctctgtg ccgatttc:^a ctgtagi'caa 

c ggaggrcag gaccccttgg caccgga t a:: agctagggga 

gga-agaggg tctagggtca tccgg-agga gaacactggt 



120 

1 0 

2 f-" !} 



<;:10> 3.:i8 

< :i 1 1 ■> 4 4? 

<j::":> dna 

<J1.5-> H-.inio sapiens 



<4ij'J> 
t-7t:gtgc-. 
ggggaaagg : 
■::-iat-aggic 
r t tga rga a a 
at..gvgga-;:.g 
cgg:-:r:gg-aa 
■g':t :-iaa a r 
t -agtcgga:' 



eg a 

aa a 
tat 
tag 
gtt: 



garr ctg 
cctt gta 
aga a tt 

tagggtt att 
aacat tggga 



atcttaggta ctattgattg tatcgggtgg ggttctctgg 

agggatatat tttgaggcta gttatttt-tt ggaggtagtt 

cccaactggt cggttttaga gtttttatag aagagaggtt 

aagatatag-t caatatttta -tatgtttaca ^ggtgttgtat 

tcgggag-tt-t ggta-ttagag tgt aac' aac'c ttgatcgttt 

ggtgtttrgt ccagatatgt ctttaggttt tggttcatat 

ttgatttttt ggttagtttg ggatgtggta tagatgttta 
tgtttaaaa 



4:': 

4 4 



:JII> 4 11 

;;;i;:> d:ja 



. aoiens 



: 1 > ITU 3 t_f -a atu re 
■> ( -:^4 ) 



4 0'"i ■■ 





r -gga 


:ta t 




gggtaaatgg 


a g aa tt tc ag 




ggattt c 


ttg 1 1 ata.at 


f. 1 i 


t ;a 


'tga 


gag 


atgtt ttatg 


agtagggagg 


t g aa tccaga 


ace 


agttc tt 


1 1 a tc a a.agc 


I :: (.1 


tgt 


igaa 


a a t 


t a a ga ag :c t 


r gaagattgg 


tg-tattggtc 


age 


tagtttg 


cgaatt -ggt 


:i 8 i 1 


:a 


; :at 




gt t a at g it t 


tttttgt:3a 


t ggtgt agt g 




t tgggta 


tagtt attgg 


: 4:' 


- rg 


' it t 




tt t g t tt 7tg 


at gagctgtt 


vagggt ggaa 


gag 


ttggtgg 


t aggtgccag 


0 ij 


tgt 


.^at' 




at ta a tg act 


gcgggtttca 


^gt tta taaa 


cat' 


agttcgg 


ggcacgtgct 


b 0 


tgt 


t igt 




tgttt t a ttt 


gaanaagggt 


gtttgaagga 


agt 


tat tt tc 




411 



<::!"> 310 
<:;ll > 3/0 
<;:i;. > in: A 

< jl > H-mt 



sapiens 




102 



< .'^ 2 0 > 

<;: J 1 > misc_f eature 

< jj?.> (250) 

<22 n-A, T, C jr G 



<-;0!J> 310 



t'':cT. cgt.c:::a 


girtcga rtcg 


attagt cctc 


at aa ggtaag 


taaggcagat 


ggtggttgac 






cgg'Taaatgc 


ircgcct ggca 


gtg ga :: a aac 


atcct tcttc 


cagiratt ttt 


gatggagttt 


12 


0 


a:., g.:iagt::a a 


tggc=t-gtt 


gaa ::aggag 


ctgat gtttg 


c-ttgtggtt 


gttct ttata 


1- 


D 


g.7gargcc.;:t 


rg- a-cggta 


gtgaoc zzc a 


aaatggttgg 


ga t aatt ggt 


tgagatgttg 


2-; 


0 


a^c :iagg :tn 


t tat gc :: :: aa 


gg-at--ag= 


argtttttgt 


gggaagcgtg 


atatgtattg 




0 


::-:-aggr.:i-a 


gaaaggg-ag 










.3 2 


0 


<2 1:")> ?1. L 
















< 2 : 1 > 5 i 0 
















<2 12> DNA 
















<2 1 > H'Din-:) 


sap lens 














< A 0 ii > ]. 1 1 
















t'-i^gcrcac 


gaagccgaag 


ttgggagaga 


t gatgttttg 


c tt ttgcttc 


ac aa a tt t aa 






agg :c- -gr, 


-agct-: jact 


-gatt agr 


t ::ata aggt a 


a g-t aagg tag 


atggt ggttg 


1. 


j 


a : .":ggga aat 


g-::tg-::- gg 


::agtgg ac a a 


ata::r:ttrt 


t tc ag t att t 


ttgatggagt 


iH 




a*, gaag^ :' 


aa: gg-rt rg 


1 1 g a a 1^ c a g g 


agttgatgt- 


t gttttgtgg 


ttgt ttt t::a 








cttgcar-gg 


tagrga:--t 


■t a a a at ggt t 


gggacaattg 


grtgagatgt 


3''! 


i") 


-ga*; caag 


agtt:acg--c 


aagg rat:: ::a 


gcatgt tctt 


gtgggaagcg 


tgata tgtac 




n 


.r.' vcagg^. a 


cagaaagggc 


ag g att t r ra 


c aggg- rate 


ctgaaat-t ta 


gaaatat-tta 




i.i 


a ':ar trat -ja 


agctrgcr -a 


aagccaaggc 


t agtg irccat 


acccacaaaa 


act rt ttg-tt 


4 . 


1 1 


ggaaa agr a 


art tcagaca 


::cgagrgaac 


ttagttcrgt 


tgctggagga 


taaataaat 






<^l-> .?]2 
<211> 4 75 
















<212> El MA 
















<2 1. : > H'DTH J 


sapi iens 














<4 0;j> 3 12 
















t'-:aagga: :r 


aaag:: r 


a-catgtgag 


aggattcgga 


cgagagrctg 


ag'ttgtatgg 


I'l 




c-.ig.icca^'jr 


rcc g-tg-t- 


c agggt - atg 


a :tgcgrgra 


ct ttaaagt r 


gccacttrt ta 


] 2 


("; 


:ag'jggt :'ag 


tg ac ac ac 


cga a r ttgg r 


aggaacagrc 


ctgcagccag 


aatctgt.aag 


1 fr- 


(":■ 


c.ug..:gccrgr 


atg ::aa ::gt c 


caggg-t r a a a 


ggttgtctgg 


tggggttgtt 


catca rage a 




(". 


c.:ia.:ggc ::t a 


gca ggt r aag 


gat ir-agggr 


gtgaggggar 


caaagccagg 


aaaacgaat :: 


3 I'' 


(.■ 


'aagt :t 


tcagtagcct 


gat gagaa ::t 


ttaactgtgg 


actgagaagc 


.attt*:cct tg 


'., ( ■ 


(: 


a ' ag':':igg 


cat gtcggat 


ggttgct aag 


gtattctgta 


atattttgat 


at r raaatgg 


4^ 




i r r :tgg 


::cagttttcg 


aagat t gggt 


agr'act qt tg 


t aat gagaa t 


c;t tea 


47 


[ 



<^l:i> 3 13 

<.:i:.> 4 56 

<212> DNA 

<2 1 Homo sapiens 



<4 0n> 313 
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t^cacttaaa gg^tgcctct gccaartggt ggaatz^atcg ::racttcrag ca :: ::ac g^ca 



agcccaacat 



r^caag gat :: ::c gat: g r g aa ::ac g--t .g ::acgt^gt t c ■gttct'g'gg::g I.:0 



:: :: at :g agt a :: gg :^ a a gaa-ga ag::tgasata 



anrg.gcag- 

a-:g5acaccc crr^ga-- ■ggg:-g--g- 

t .;ac ::5t:'ga :: cacgac rgc r caraagaacc 

a ■.:a': r ggt r r^c^aiira:::: ca:'at:::c^c 

t -^aa ::c t :^ at ::agg::^^rcg ga g ag ^ :: a :c ggt 

t.:gc-at:gga gactgarrag gagga:'--:g g-- 



1' ::t g::r ^ca aat::a::cagr 1. ■ 

rg:'t::ar:::::: catgtatct:: ::agtarraga 2- 

gggcggac: r ggcccgggcc gtcag:ca=- 3: 

::t a rgg :: at: ■:: ^tg gg a g :: :: 2 2tttz :: :: > 
.grgcg g gt i' a :: a :: ag atgaatrai^a 



< : 1 0 •> 3 14 
<jll> 477 
<^12> DNA 



<4 0i.i-> 314 
tg^g^ggg:: 
g-:g:. :ir::::-:g 
gggggcac 
tggg a gvX ga 

gg':g:aar::g cg gaac a :: ::a 



a aar: ::r gca 
aggatgaaga 



r ::::ggaa g :: r tgga:::cgga ac 'jar r -a :: :: agatca^iJt ggaaaajtat 

g-gtc-tt-t ga-rggca-t gajcj-raca -cirrcaargg -ggjgg-Jtc 

gcactggagt cgggggcg-c gargccgcgg argcca^„gg: cgggat-jcc 

agr:g.— :-aa ggtgatcggc gcgaag-rga cgggjtjrc*: — c-ggti-gg 

aagargtgat -Jtgaagg-g gjagg-ac:: cjarggcgaa aggigg-a-a 

cgggcctggc gtaga-^cja tc^-jcgcac tggjatggrg 

a-acgggcg- agaaattggg g:-a--a-':t c-gcgtr--: tcacaa^rar 

agratrrgag caagacjggj :gggaagara r *: g j::a at agjtgat 



I . 1 
:.4 .i 

3 ■■■ 



li'i 15 
< 1 1 ■> ;; 4 1 

< j 1 ■> H Din-j 



3 aoiens 



■_f e acure 
..{241) 
A,T,g or G 



g ac^rcc agt'': <: at aa a j :;a(j ^ 
actgga'g::g.a a aa rr: r-jggt i:.:C' 
.a':tc:at jaga a::gg*:gagac inf! 
cagagt rgtt (jgagt raatg 24 0 

24 1 



a-:'tar ca^:c*: 
tg:- gcagg- 
T -v-i" ■"^aga jt 



a-gt-aggtc 
cggccar -a- 
j jgtggga aa 
ggtg agaatc 



tg<'jgaaa :;t: t 
atgcgt ctac 
atcagtgacc 
atcagtgtca 



cz': anat 1 1 ^ 
cgrggggaca 
agt t cat cag 
t -tacatcat 



• . : : > ^.4 1 

1 .: > HC'iri'i' sap L er.s 
I) > 

> mis j_f ea*:ur e 

2 > (1) . . . (241) 

3 > n = A, T, C or G 
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<400> 316 

nfitntgtgat 

catccaancc 

ggcggccgcr 

attcactggc 

a 



agtgtggttt atggactgag gncaaaatnt 
tgcccgngcg gncgctcgaa aggncgaatt 
cgagoatgca tccagagggc ccaatrcgcc 
cgtcnntrta caa rgncgtg actgggaaaa 



aagaagt t tc 
ctgcagatat 
ct atantgag 
ccctggcgtt 



gcagacctga 
ccatcaca ::t 
tnatattaca 
acccaa rtca 



1 jO 

::4 0 
241 



<210> 317 

<Ji:> 241 

<212> DNA 

<213> Hcmo sapiens 



<22 0> 

<22l> rni3C_f eature 
<222> ( 1) . . , (241) 
<22 3 > n = A, T, C or G 



<4 0U> 317 

aggr accc'Cg crcanrag:c tgggngcctg ggttgtct ttgtccatcc actggtccat ^0 

t'':r qctcrgc atttccttgt tcctcctttg gaggttccac ttcgggtttg ggctctgaaa 120 

tr.araggg::t acaancacct cggccgaaac cacnctaagg gcgaactctg caganatcca 180 

tcacacr.ggc ggncgctcga gcatgcatct agaggg::c::a atccg::c::ta tagtgagtcg 240 
r 241 

<210> 313 

<211> 24 1 

<212> DNA 

<213> Homo sapiens 



<22 0> 

<221> niiso^f eeiture 
<222> ( 1) . . , (241) 
<^2 <> n - A, T, C or G 



< 4 d > 318 

c.:^ngnao'aan n':aoactgat gganggtntg nggntctgan ^n!:::tantta cantggagca e" ■.") 

ttvaatattcr ctitnaacgcn ccc ::acctt :: ctgaantaaa na::::ccgggt tgtagcgcrc 120 

tgtgctnana a::c:a::nrnaa ottcaoatcr otcttttgga ttaauccact gcgcggccac IbO 

c:ctgccgog accaogctaa gggcnaatti tgcagatatc catcacaotg gcgg::cgctc 24 0 
n 241 





■"! > 


3 1 d 


<: 1 


V L > 


2 4 I 


< ^ 


1 2 > 


DKA 




1 > 


HO-TIL 



I sapjiens 



< 2 2 0 > 

<22i> miso_feacure 

<J22> (1) . . . (241) 

<223> n = A, T, 2 or G 
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<400> 319 

c ^ggt a::t :Ta t ::ggtgcgtg gaantccagr ::a:'::anttnt gatt::gattc racagtgatc ^0 

::*:gc ;::::,c:, g 3gtat::ctaa agaagc :: at: *: gt :a::c::::ag tcagtgtt::c aggagttggr 1.20 

aic-agcrag tagggrgtgc catt::tcca:: t: r -ccagc:: aggatgi^gga tggratggcc l.-K) 

acccatcat.r c::tc::ggtga cgtgttggra :: ^tcggccgr gacca ::gcta agggcgaatc j-iCi 



<JIO> 

<::iL:> :,4i 

<;;l.^> DMA 

<^ 1 > H:)inj 3 ao iens 



<j.ll\.> m: s :'_f e acure 

<JJJ> I : ... (24 1) 

<2 J > n - A/r, C or G 

•J J-.: igg:. a I' a a a ga g :::: t agtaatn^::t aaaaagaaaa aacg at ::t 1 1 cr^^gacttc 
r. i.a acaag*. g act. at act ag cat aaaccat r or agt a aaa eager aaggr atagacatto IJO 
n aai. aar r: :.g ggaaaaccta tgattacaag tgaaaacc::a gaaar.giraaa gat grtggtc I SO 
I.LV L gcT.c ::agrceg::tt a g ::r 1 1 c a a cti'tnnnaan ::n :: arg :: a r a ::tignaactc 240 
T. 24 2 

<'2 10> ?2L 
<:2 1. : > ^4 1 

<2I2> li:ja 

<-;2I^> HO'IVj saoiens 



2^I> mi 3 ::_f ea-:ura 
^22 > ( 1 ) . . . {24 1 ) 
• > n - A, T, : or G 

•;4 ■ i > 2 2 

ang*: a::':'a ac agag:rcagt aacrnntaaa aagaaaaaac gaccrrrr-- 2q^-zzzozaa 

a vaagrga -ic an.a^cagcat aaatcatrrt ag::aaaa:ag craaggtata ga^^ctctiaa 12 

;ia*. '■:cgg'ga aa ^ at ga ttacaagtga aaactcagaa atgcaaagat gtt'ggttttt 1- 

tjjt *: t-rt g tct'g::tttag crtttaartc tggaagcgca tgiracacntg aacTictgccc^ 24 

a 24 1 

■ ;: 1 ■> }; 

■ :.:!:> : ■; : 

•:2 1.:> DMA 

•:2 1 > H'. ';:!■:) sap i ens 
<400> 32^ 

ggtarcaa^a gagcttagta att^ctaaaa agaaaaaatg at ::t tt t: cc-:^ ga :::: t ::r:aaa 

caagtgacta ta:cagcata aatcatt:tt rtagtaaaa:: agct^aggta tagacattct 1,-0 

aataatttgg gaaaacctat gattacaagt aaaaact:^ag aaatgcaaag atg'itggttt 2 ho 

tttgtttirt:: agtctgcttt agcttttaa:: t rtggaagcg catg:ai':act gaactctgct 240 
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- ?.4 1 

<210> 3^3 
<::ll~> 24 1 
<2l?.> DMA 
<J.1'''>^ H")rno sapiens 

<4 00 > 3.: 3 

cqa^qt ^-.'tg t::gt at::::t :: ag ::::tt gtt :: tatttrttta ttttagcttt a::agagatta ^. ) 

■ggt ra ngn t3::gagaat:: t::catggrtr tcagggg::ta aactttt::tg ::::attctttt -.^O 

g-'jt-Jtc u-.'rg ggi't ragbag gacatgtrag gtgggatacg tgtttrtctt t: ::a gag::tga 1^0 

agaaagg-gt'i: tgag::t:gcgg aatragtaga gaaagccttg gtctcagtga 2z::cttjgzt ^4 0 
r 24 I 

<;■ 10 > 3::4 

< jll > ::4 L 

<212^ DNA 

1 3 > Hoini) sapiens 

<400 > ?:'4 

a ggc. iict. ' Jtc gta t ccag cctcgctcta tttirttr^tt ttagcc 1 1: ac aga gaticagg -'o 

7 ag" r a rg s g a ac ::t e^ ::ar:gg ::t:n t : aggggctaaa cttttrtg:::: aztztzzv.^^ — 

t :.:^:r a :::;ggg ::::r3gaagga ^atgtraggt gggs':acgtg 1 1 1 ::t rt t *: :: agagccgaag 13 

^■^ ■-"'-■3 agrtgrggaa t:::agragaga aagirttggt ::tc:a gtg a ::t ::rttgg::ttt ^40 



<:. I0-- 3/: 5 

<;;ll> j4 1 

<212~^ DtJA 

< j I ,^ ■> H- M-ni) s apiens 

<4:)::i- 3 3 5 

3 zzZ'-^tzzz-jz ocag::catra :t ttr r t g tgaggag::::^ aaacacat^c ev-"i 

r.t ggggt :: :^ ag agt c i: :: cat: c ra aggc agcraagtta agaoactaac zzg^c zctzz 

■.:'.:tjgaf: g^gaa aca 1 1: :: <'jat a g^-: aga a gccgtgtcc^ ga ::a ag aotg agagagrtac l -.n 

ar gr^.ggj.13 aaaaaaagaa gear. ':aa-::r r agtagaa^rtg aa::::aggagc a 1 1 a ag:: t e^t 24i^ 

2 4 1 

< ."' ("l > 3 b 

< 3 L L > 3 4 1 

<^ 1^ . oriA 

1 ; ■ H ;Ti':^ s ap i ens 

<■; O ' ^33 

g^' aggt: a -ac g^ c g eags^arca^ t^r:-t^.^t':gt gaggag^'jcta a a:, a ::a*: t I't ^" 

C'-; ggg-gt :: eagag^c::oc attsaaggca gtcaagttaa gaca ::t:aac*: tggscctt^c 13(i 

zz^ar^j^aa^ tarttcctsc atag::agaag ttgtgttctg acaagac^tga gagagttaca 380 

t:gtt.gggaaa aaaaagaagc attaacttag tagaactgat ccaggagcat taagttctga 3.4 0 

a 3:41 



<^lv> 337 
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<:^ii> 241 

<212> DMA 

<Jl■^■> }{-jmo sap)iens 



<400> 

gqi 4 :c:a ;.ja ::arig::gaatg ::ga^agggaa ttattt::::tg tgttgataat tratgaagta ^0 

g 4 a ^g^ :it et atca aaacca attgtatcat cattagtttc r rar t g::ctc aca ::t age ga 

g jt-jeg': ' ''aa gt^gtagigt garac'::tjtg etgt::antt:: r ::a::atc tssgag:::^:: 1-0 

caaggaaag:: caaaccc :: ag atgagcctca gagagggatc a statgt-i: ::a tgactat::ag 240 

g :;4I 

<2 1:) > :^:-8 

<111> 24 L 

<2i2^ :ir:A 

<2I3-> H'un-j sail) lens 



:_f eacure 
, . - (241) 
A,T,C or 



< 4 ■■■) 0 > 3 8 

ggr. u jna ;a:: ra^acgaang ::ca::agggaa c t: at itc^ ':tg tgfigacaat t::aigaagta f. 

gaa ■.:anr. it.a at -raa a at ::a attgtat::at cattagtttt ccaotg::ctc a:actagtga 12 

got gt g;r -a a gtagtagtgt gaca::::tgtg ttgt::atttc c::acattatg taagag::ttc l;- 

caaggaaagc ::aaattctag atgagtctra gagagggatc aatatgtoca tnatcatcan 2 4 
g 241 




<2 :.2 > i>::a 

<2 1 > li ^mo sat' lens 



<22 :.) > 

<^2 1-> fi: s-r_2eature 

<22^> '!}... (^41) 

<22 ^. > n - A, T, or G 



< 4 0 1") > 3 2 9 

ttoaggt -ga gtrgg=tg-a gatttgtggt g-nttotgag oogtotg-oo tgogooaaaa en 

ngoi-t:oaaag tatt.attaaa aaoatatg'ga t ::oooatgaa g^:: ::otaotao ao:aaagtrt 12 0 

a'-o I'ggt-.'ra: rtagatagga atggggctga tgggcttcat cgtttataaa atrcgggctg 180 

g-r: at:':a a gtaaggottt gaaagcttca gogc^ctgctn ctggtcanna ctaa'':caran 24;;- 

n z4 I 



<.".!■)> 0 

<2ll> 24 1 

<2 12> pr:A 

<2 13 ■> Hltiio sapiens 



<4 00 > 3 J. CI 
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ttttgtg::ag atttgtj'^tg cgttctgag:: cgt:rtgtc::t g::gc::aagat gi^tt::aaagt 

attartaaaa aratatggat c::rcatgaag c::ctacta::a ciraaagttca I'lrag^agact 120 

rggataggaa t^^gggctgat gg t :: ate gtttataaaa ::rgggi^t gr tgataaaaga HO 

ag!:aagg::nc "iga a ag t :: ag^g^ctg:::: r::tggt r at ::: ^■::t3a::caga ttta::ttgga J40 

g ::4:: 



< 2 10 > 3 ? 1 

.;2I1> .14: 

<::i::> ONA 

L > H jm-D 



; ao ien£ 



< j 2 ' 1 > 

<:::!> ;nisc 

< j::;:> 1 1 ) . 

<2j:> ri 



_f eature 
. , {24 1) 
A,T,-2 or 



<4 ;);"}> 1 

nt^r.taggna I't 1 1 g jgct :: cagacttoa:: tggtcttagg nattgaaarr atcarctggn ^-'^ i 
nt-r:at ^■";'::t :'atga::tgag gtcaacttaa aa::aaaaatg gtaggaaago tttcctatnc 1.00 
nt':riggtaag ana^aaatnt nctttaaaaa aangtggaag g^'j atga ::nta cgtgagaairt 1^.0 
g : a ■.:a a :i:'*".g g:::a:tga::a aaaatgar::c jcatttgtgt ga::ttrattg aga^'acacca 24(j 

2 4 1 

< 2 1 0 > }■ 3 2 
<2 1 1> 24 : 
<2 1^> DNA 
<2i>> H^mo sapiens 



<4;i0> 332 

*.:g-.faggaga gggaaracgc cgagaaa^tg atgaag-rgc agaa--aa'jg aggtgg--ga 

at 'tt :: ::t r. r aggatatcaa gaaac^caga:: tgtgatgai't gggag3g::gg g::tgaatg-::a 1^0 

at:7gagtg:g cattacattt ggaaaaaaat gtgaat::agt cacta::tgga airtgcacaaa HO 



ctggcca-?: g a::aaaaatga :c::::catttg tgtgactt::a ttgagacara ttac^ctgaat 



:4 0 
:4l 



:2 1 ^.1 



3 3 .? 
11> 24 1 
1^> DNA 
1 > Horn J 



; ap lens 



Til 
■ 1 
M 



■r_featur 
. . . : 2 4 1 ^ 
A, T, C 



or 



•:4 0J> --3 3 

oaggta:aag ::ttttttttt tttttttrrr -ttttttrtt ttgnaaat 50 tntttattgn 00 

aaatattcta t::otaaattc oatatagooa attaattntt aoanaatntt ttgttaattt 220 

ttgngngtat aaattttaoa aaaataaagg gtatgtttgt tg ::a ::aoa ao^ ttacaaataa 280 

taataaaotn tttattgnaa atattnttta ttgnaaatat totttatc::t aaattccata 24Ci 

t 24 1 
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<210> 334 

<;:il> 241 

<J12> DMA 

<'^1'<~> il'jmo sapiens 



< ;■ ?. ;i ■> 

<^'jl:> ''i i s :'_f eature 

< J 2 2 > . 1 1 . . . ( 2 4 1 ) 

< 2 3 :■> r 1 = A , T , C jr G 



< 4 0 0 > 3 ^ 4 

t :i'":':t:g-.'r gri a g'::f'g gnr gaa gnrnt::t::tg ctgrc::::agg catctgcan^ cc::tgctg::t 60 

g/r^-ct _:?r::c rtgc a gc agaggagaag aasgacgaga sgaaggagga g^ctgaagag 120 

t :.:igatga*:g ac ntgggact tgg::cctctt gatiaaannc rtg :::: g::aaataaag ISO 

c -.iTrttt-.a r a canaaaaaaa aaasaaaaaa aaaaaaaaaa a ag :t; t gt: ac ccgc ircnggr 240 

g 241 



<2 lii - 

<^ll : 

< 2 1 2 

< 2 1 '.^ :■ 



< 3 5 
2 4 1 

1):ja 

H'.jrn: 



3 lens 



■_f e riture 
. . (24 1) 
A,T,C or G 



<4 j > S 3 5 

ai gt'j g ggar:ga:^*:at ggagac:::aa atgt::t::ana atgtatgtcc ::aga aac ::rg 

cgg'-'ng 'nt r aa^catt ga:: ag-icctgctg I'tgctggctt ctg^agacag tcaagctg::a 120 

g.-:t'.':::: T.iia aggctgtgct gaaartcgag ■:: ::-::ccgr gga t c aacgrgct ccaggaggac 130 

r.-rgngac;^.::-:- tgac acg ::ca gggggctcgc ag-cccgaga gcgact -cat tcagcggttc 24 0 
c 24 1 



<^ 1 1 
<^ 1^ 
< ^ 1 



■.■4 1 
■'NA 



< 4 0 1 1 > V? 

cga,-; ;ig- : 
av a: r: t ■■;:.;* 
t -iai- ac " t * 
a 



ag:::aag caa-Ctcagc :igttc- 
':c:aggga a a 1 1 aat t ::z-^ -:c- 



'rate aaggccacct ccaccacaac (-0 
-gt-:; t g::2 cc^gca c'-:-*:ttar. 120 
g^r^aa at g:; ct. t ■:'ag ggaactgagc 13 



:ttttt:ttg atgttttctt gaaaagcctt tctgttgcaa ctatgaatga 24 0 

241 



<21'i:-> M7 

<211> 1.41 

<2i^> :i:;a 

<213> Hem: sapiens 
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< : . : . '.1 > 

<;.:;:] > misc_f eature 

<^:: > {!)... (241) 

< J > n = A /r , C or 



<■!')!:)> 33 7 
t ■laa'iggt n a 



gcagctg::^!^ tacaai:agat tcttar::gtr tcracanagg tcatanattg 

atacrgacrc t::ttt::tatt c ::ct tgactc aagacag t'ta a::tt-::atttt 

rtasai'irctc gtgtgrtggt ttataaaata atgtgrgtaa t :: ::t tgt tg:: 

■:: ^aga i^tgc t trccg::ggtt ggttagaata tact'ti^ntt t^atgrttat 



1 0 

0 

:: -1: 1 



<J.12> PNA 

1 ^ > H jTi'i) sac lens 



aggrac^ggt: gtgirj^tgag ccgagc^tac a::ggaaagga taaa^rircat t c a gt c t ::t t: 

ct::aaa'. g;^^ gtr c :: s zzzzz^zja^ gtaga::ag::a tt ::ar::a^ga t a:: :: ::tgg:: 

a-.. :iC ::r a::agaa::::tn caggt:aa::aa gnugggiitt ttJrctitgg t*:tgagt:^tt 

g;i-: -zaqg^a tcaaccttti: tcnag::rr-:: c r ::tg :: a ::at tccaggaagt ::z^::zjczzj 



;■ 0 

:: ^ 0 

2 4 .) 

24 I 



< 2 1 1 > 2 11. 

<.i2> r-NA 

<213> liC'iiv: 



3 lens 



< 4 ^ 1 : ; ■> ; J 

t..f-7ga:-gg: 



a -1. 



rc-tggaggg agsgagt gaa 
::aact^::aaa ga::ra3ggcc 



a agtga atga 



aat :: aaaag 
Z'Z a aggaaag 



ggga::a::ggg aagaatcaaa gtirgagcatg 

at 5 :: ::agg agar::at::aa tggaagatta 12 'j 

:a:gcatgag atcaargaaa gctt^tgtct i^. .j 

tc:ttg::a^a gairsrcagtg agtgagtcct 24-1 



.. > ;•: 4 0 
1 > 2 4 1 
. 2 > :"'XA 



4 J 



g^ a T 

g-itg-:tt ar- 
cqtgacttac 



'3 a a t a g 
gg-gtacgga 
ta — acggcc 
aaa : tttgtt 



tgt a a tag 
aagtatgrc: 
gtctttatca 
taaaag ttgc 



ga': t tat ra a ag a:.'atg t tgratgtaga 
t'taaga:tgt agtattC'::ag atgagttgca l..i:' 
gaaaactat^ gccaact::ct gcgattagct i><() 
ttatatggac ttctgtcctt taaaagcttc 240 

241 



<21:i> :-;41 

<211> 241 



1 1 



<212> DNA 

<21-;> Hurrij sapiens 

< 4 3 . 1 ^ :^ 4 1 

gLdi-:-:-j':-:ta ::t 1. 1 ::gt ::t r atgtct::cga a::ttcttgct gatggccgtt c::aacgttgc ^0 

t'-^anag-.T g:- sgttgrcctt t g :: ^ ::t g ::gt gai^tragggt itcaigtgtt ^tcrtgtagg IJO 

'i'^'-'.-J^---'^?- :'tg:: acgcc a t gc r agcc t ^ tgctgaagct ::tgtrrtaat t-::ar tcatc a HO 
ggc r a" :: gagtcctg^t 1 1 at :: aa raga':g::::rt ccttccg^'tg araaaactrg 'M:) 

t 24 I 

<jli)> :<-\2 
<JI1> 24 I 
<2 12> DNA 

< 2 I : > H' jm s ac) i e n s 
<40M> :42 

gt. a. : arc, ggt gctataaata taaatgcc ac ttacgaag::a cgaaa::t:aag ':Ltzt^ztzz ^'■■'^ 

t.-.:aagr tittrtrttgt ctagcaarct gt:tagg::crc ga a i^:: a a ga i^caaacgttt :20 
a'-_:gr.. r --t get gc ata I'c aa ::gtr:a ::t-:: caaaraacaa aaacctat r a Lzzztgctcz inn 
gr g-:tg.-i-jga a^ggaaaacg aaa::crr:a "j CC': rtga r r rtaggactat acagtggaaa 2'M 
z 2 -i L 

<2 I..) > <4 :i 
<21I> .4 1 
<^ 1 2 > fjKA 

<2 1 > Mil: s ai' iens 
<4 0M> ;:4 5 

gr.a- :atgT:gg tagcagtaat rtticcrgaag caa ir-igca ::t gac' ac t ::ar: r tgagtcttcc f:".''i 
^nc.a*:tar; -a gat r cr.gr:::':: caaacaagta ritctgtagat cca a atggat ra:::agtgtg 12'') 
::*..a' raga^:-*:. t ctta^racag aa::agcattr ratter a ::at: raaaaaragr rtgrgtaagr Ihd 
rag^rrrggr rac■:^ar3raa aararrrrta aargrtcrrr acaraaaaar rtargttgtg 24o 
r 24 1 

< 2 1 1 > -.4 4 

< 2 n > 2 4 1. 

<2 12 > r'::A 

<2 L • ■> }I';in':' s af iens 

< 4 0 ' 1 > > 4 4 

ggt.acaaaar rgtrggaart tagct.aarag aaaaacarag raaararrra raaa.aacgtr e Ci 

gat/iac. t. a ctcaagrcac; acacararaa caargr agac aggrctraac .aaagrrtaca 120 

a. it * ga: 1 1 1. r arggagatrr r:7 :^aa:a arga at r-r a:it ag r t cat t gct'ga gtatggtta*. 1^2 

c< :a^ at . ] a tttaagatct tggatcaaat gttgtircccg agttttctgc aattcagtcc 240 
t 241 

<21:"i> 24S 

< 2 1 : > 2 4 1 
<^12 ■> jKA 

<212-> Hc'mo sap-iens 



<40n> 345 

g-.gtacgaagc tga-girgra^g g-gggt tg::c ::ajcgtggag c::tggac::tc aaactt::acg ^0 

g i'-iaacgcn :: t ::t 1 1 g acaggcc cc :: agi^t gt ::cc:: taarct::::tg gacgaa::tct IJO 

r : J ■.:gg::gat t^aa::cgatr ::tgaasagc5 ^tgsgagga:: tgaggaaga:: ::ag ::a :hO 

g:g:-agaL- g^r^t-cgag ggtggrg-c:: ^tgr-tgagg agcrac-:rt ta--a::-ctg :-;0 

g 24 1 

< 1- ) > ? 4 b 

<::l: > .:4I 
<Jlj> DNA 

< J M > H-jnio sac i ens 



;) 



< 4 (.) 0 > < 4 6 

caggtaccac tgagcctgag acggggatga ggg::agagag aggggagccc cct-tt-ca: 

C'-.'agr rgr r.c cnactcaga: tgtzgz^czc caaa^ctagg gagg^tgaag aacgagar::^ i:;0 

nr. agger :: ta aca ::g aac r t gacaccac :: ar::t ataggg tec :: aa ::t tg gtcattgcag l..-^0 

g'-'aac ::r *: 2tcx.cz-2czt ggtgaagaao at ^ aa g:: :: agaaagaagt taairta'^agt :;40 
g ::4 1 

< ^ 1 '..1 > 4 7 
<^ : I > j4 I 

<;::.":> :tNA 

< 1 > H' jiiv:) sapiens 
<40:i> :'47 

a-igr ac at: aaaggcatga agcact r aai tgggc^acra arat^agcgt ttgtt^tcrg ti.i 

ar..ggt:ar..':-:. :: rgagaata::c ggtcgragga ::rggccagca gcg ::''Jt n rgg ga ^cgggtt: :: 1^:0 

a::'".: :ccaggt crg-ggcagc tgtcacagcg c ::agccc ::g :: cggirctcjaa agiratgtgira Zf^-O 

gga-gcaaaig gcarcgagat attc ::t tctg ■: ^ a rtgnn ::t ::jtacgtggt atgtct t :: :: 240 
a 24 1 

<2:o> 34 3 
2 4 L 

<2:^> orJA 

1 > Hrr.riZ) 3 ap Lens 

< 2 J : ' > 

< ■■; 2 \ > rn 1 3 r_ f e a *: a r e 
<222 > ( 1 ) . . . (24 1 ) 

<2 2^. > n = A/r,C or G 

<4 3 - > '43 

ang-ac. ':gg '^'a agat t rig.:i t gc gng ^an*: qaca z^azzca'zaa cr. ::gt nng::g ^.-ai 

tqancagagg .aggagnncat c at cn'^gr r ^r^at *: cgt ''^a gnnncct::tc crc*:ctgaat 120 

c^.e'a.aac'.^i ag ttgataatgg agaaaaattt jaazzczcaq gattgaggcr ggactggt t c 18 0 

cgc'-tar;ang catacactag cgtggctaag gcccctctgc a-ccctgcatg anaaccctga 24 0 

c 241 



<^l''-> 34 3 
<211> 241 
<212> DNA 



<213> H"!mD sapiens 
<-;00> 349 

■g ":a-jgta :d 1 1 1 :::tga:: rt::tgtaaaa aatgtgat::r ta::agaagtg gagctggata 60 

a'-.rngatngt taccg::ta::r ragagcaata t::tgtgatga agacagtgcc a::agagacrt 120 

g-.:r a : acr n a tgacagaaac aag-ig i-ta a cagctgtggt cccacrcgta tacggtggcg L-SO 

aga'::aa:iac gg^ggaaara gcct c aaccc cagatgr^cg ctat ::'::tgac^ taa::ttaagt 240 

c 2 41 

<-:iO> 300 
< 1 L > 2 I 
<2i2> d::a 

< 2 1 3 > }{ j'HD s ap lens 
<400 > 3::.0 

aggna::n.7^g gacacctaaa ata::ca::agt aacaagacca tg-trgttc: ta::agta^rg f;o 
'Jgg^T.7■::aaa I' airrtaagcga aag::agaag^ gc::tgggcga cctt::ctact taaaattitg 120 
g*: : an t ncaaaa ::ar ttg::accti:g gctggctgra nacgir^trcc tactgati-cc 130 
a.ia- : : aaan I' tcagaaci'ac ttcanciaaa acai^tgag^g gnattgaata crccgaagca 240 
g 24 1 

< 2 1 ../ > 3 
<^ 1 1 > 2'; I 

<2i2> d::a 

< 2 1 > H .'Tl'j s ap iens 
<4;.i:i> 3r.I 

r-i:::agaaar:c atr tggagcc gmnngaga-:: agaagtagag gcnctgt :aa gccaataccg C') 

::ar ng ::ag::t tgg':c-:a::rg aagaagccac gi^::tgagata caaaagacgc acuacarrtg 22 0 

a'-::-j -.'gi'tr c a t gn leg ::r c :: ct ::t ::cccc t 'jtcn :: at : aartttacta ggmaaaaca Isij 

: a aca -ag g :n 1 1 ci ::c a aacgactccc tatgtcrggg gtctggtiag aamtatgi: 240 



::21'i> ;-32 
1 1 > 2 4 L 



r!r2.\ 

Hi ''qc' 3 ap lens 



<2 2 1-> rn is ■:_ feature 
<:;22 > : L ... (241) 
<.:2 - > n = A, T, C or G 



gr '■■:ctgtn gagctg^ac:: aagaitannn gggg(::ca':ca igactgcan:: ::acMa::gang Mi 

acg'-.'aggcgi gnagtg:at:: gtc^tgaci:cg gaaacccttt cacttctctg rtcccgaggi 120 

gv cnggc tratacgigg gaaggcanan gat::tcrgan gagttncctg gggacaactg :i 8 0 

an::, ig'i'ct ::t ggagagggg:' cattaataaa gct::aacatc attggcaaaa aaaaaaaaaa 24 0 

a 24 1 



<210> 353 



• # 

1 14 



111~> 241 
:12> DMA 
:i.":. > lljmo 



;apiens 



<400^ :^^^3 



g::5it^aattt gggcaaggaa agtgt::ataa tttgatactg tat:::tgtttt 60 
ar:igag::ttt tggggaagga aagtattgaa ctgggggtrg gt ::t ggccta 120 
3Ctaactaca attacgggaa atg::aaaagt tgttcg^gara tggtagcgtg ISO 
ccggaatttt cct:::aggtga tttaacaata atttaaaart ai^tataaaaa 240 

241 



< 2 I 0 > 3 ~. 4 
<2II> 24 I 
<2I2> DXA 

< 2 I 3 H- jTi I) 3 ac) i e n 3 



<2 2 1-> mi s ::_f e :iture 

<222 > : 1 1 . . . (24 1) 

<2 2 3 ■> n ■= A/r , C or G 

<4 0:V> 3 '1^4 

ng'-.:a<jgt g gg aggtacc aagattcart rtiraccaaaa actaga.aaca gaaggg::aaa r. m 

r.r -igr. r t r ircr ::rgggat tgaatacttt caagcaaggt cct::gacaaa caa:: ragggg 120 

q '^'-.^acr. aac cc-h rr gt a ga ggc^irttaac t tgai ::ca ::a grtgaataar aagcrc^atgg i 

aa:..a'7aag ;:a ga-:i^ ?cr ::t:g zrcz^g^zcc ag^zztztzt gggarrttcc atacgtaagt ^4 0 

g 24 1 

< 2 : 1 ■> 2 4 I 
<2:2-> L)>JA 

<2 12 ■> H jinc) 3 sp Lens 
v40:i> .:^5S 

q':irei--:cc cc ;taat t tga a:t::ct.atca agaggotgat gaacctgaci:: atcaaacagg f-i'i 

ar. cig'7a:.gga I'c: 1 1 1 1 r ::g agfz^accgt ataaacaaat ttt i'tgattt ggacttiaact ll 0 

ij ■.''■:a.aagg'Ht taagrc::a::t c I'tgct cat t cactotttca aagctctgtc :^act ct a a 1^.^0 

T_. (■.'*: cc- a' jt gt:-a*:agata gggaattgct cactgcgtgc ctagtctttc ttcactta::c 24 0 

24 1 



; 4 !. 
LjMA 
H:rno 



<22i-> mi3 ::_t earure 

<222 - (li . . . (241) 

<2 2.-. > n - A, T, >: or G 



<4 0-- 



15 



aggta::t5ta attgagcafj cggaatntgg agaagtaatt tagctacagg gtgaccaa::g 

raagaacata tgc^agnirr tcgr agagat tgga::tggct aaggacgar- agccgaaggt 120 

tc'atgggttt: taagtgcttg cggctcactg aagrctaagt gaggacttr:: t tgraatgag L^O 

tagaattnivr ct c ::t ct ::c ^ ctgccacsgg 1 1: ta aa aacc tcacagcttg tataacgtiaa .i-iO 

c /SI 

<2 10> 357 

<.:il> 241 

<::I2> DNA 

<^IA> \iomo saciieas 

<40;)> '>57 

t r-.r J*:.-.-:' ::a crgatacgat raaggsaaat z-zz-^zzz^tt tt!:atgg::tg aagtt::caaa ^'.0 

aar .:t a-.: t aaagttcrtc c at g a*: :: ::ta ca ::r g:: ::c :::: aagatggtc:^ agg::tgg::at :.;;0 

aagg::r.gag cggirggtgag ac-cgrggcr g-cag-ag::t: tgc-grt— c cagrtggca- :>^0 

gaag:: : .: g g i' :: a - i ga gtcc :: ra gga ci^tg::rrggg cg::.rg:t:ga aagggcgaat ::40 

z 24: 

<2 10> 

<21 1 > 24 1 

<^'12> DXA 

<2' 1 > H jin J s api lens 

< 2 2 : 1 > 

< 2 1 > ni i s ■:_ feature 
<222 > 1 ) . . . {24 1 ) 
<22 > ri = A, T, 2 or G 

<4 0i)> 

aggr acgggg agtgggggtg aag^ntgttc tctacata gg caa ::a :: a g :: : g:: ^taant ::a CO 

caaagto'ag-: ggt^gg-cgr ct-g^c-aac atgtggtgag =attr::a = gg g-g-atgaag l^ii 

^'■-'^-■4 3'I*^ cr::tgaatat tttgatagga agcgaraag^i aaatt: aaac 1K(i 

tg-::t tg : tga::ta:tgg aaagtgaaaa gatgctcaag t tt a:: ::a':*: : aaagaaac::a 24(i 

Z 2 4 1 

< .": V ■ 1 > i 

<: : I > 2-1 1 
12 > rcs-tA 
<21?> }{':'in'j sapiens 

<4'"i:i> ''[:-d 

g-iggta:- 3 r 3 iiaagga^ta"' c':tcrgagag cca^ggagcg aggaaagggg aaggagactt '-I' 

g.icgt 1 ^gg gtg ::2 2 1 tg :^ ggaacatgac ggg "^r.agc :.a gccZ'jcczza a r t r gaggc l.u 

C' 'tg g^;:g ^cttgtgact ataaatarac tgt:'tatr^c taatgcaarc cg-M:t 1 1 !::c*: 2^(1 

g.iaagar -rt*: gttatctttt ae^tattgaga catgctttca tttttgtggt c :'*:gt 1 1 cca ..42 
a 241 

<21;.i> .<oO 

<211> .4 1 

<212> riXA 

<2 1 3 > HC'iTiC' sapiens 



116 



<220> 

<2J1> mis i^_f eature 
<..22 > (1) . . . (241) 
<22 < > n - A, T, 2 or G 

<4')!i> 3^51) 

n_:^r uctccar actaattccg cctttttata cttaattcta aattt::tcc:: ctctaattta ^'0 

ca -I:': ^aaat 1 1 tgt, gattrtt ataagaatct at-^zztcczc aattct:::aga 1 1 ::t c ::tct t: 120 

tt. --..-ctrt: a t tf. :tttgct raaactcagt ataagctccc ttggtatttc aggcrrcatg ISO 

ca-.:a*:rcr t a 1 1 c-:t aa sea crag::agtcc ttira^agairc taaaatccag tata^^aats 240 

a 241 

<2L:)> 361 

<2 1. :. > 24 1 

<212> DNA 

<2 1 S -> H -jrn j s a^) iens 

<4i"M")> 

aggr a:: t :: ::gr. .gc rcc g a ca:cgaacat t a^io :: ag:: ::a gatctgccca gtg::ragctr 0:') 

c -ja ■:ttt :?::a ctr: r t :'t i: a :: tar--tgt::t agaa*j::atgr irttatgattc taa':agata': 120 

a-,ri..i.-:-a--j:: r ctagaaastg ttctrtcart ttrr^gtttc ctttttaatc tatcatcctg Iho 

ar-.. n::igaa:: rta3aat::tt tr::oct^c::t tttttgtttc ^::tc:ttcttt tatcctgttc 240 

a 24 1 

<2 1-:> 3 -.2 

<211 - 24 1 

<2 12:> DNA 

<2 13-> H'jtn-j sap L -ens 



< f 

< I. 



2 1 > n^o ::_ feature 
22 > ; 1) ... (241) 
2 > n - A, T , : cr 



<4 ;.l i.: > < '>2 

ag^'gr act ^ tt atarctngct tangtcagtg a::agatttac caatgacaac acaattttaa Mj 

a:!)"" :caa'':a catitattac tttgtoctat gaagggcaaa aagtcaatat attttaaatt 120 

■i.'i laac.ag aatggatata atgacctttt tacacat(^ag tgatatttaa aagacttaaa 180 

gj'jaraana:: tatggttg.ag aca::tggctt c::tat:tccag ccctaattaa agaaaaaata ^40 

g 241 



<;, 1 : > 141 
<21.. ^ DK'A 

<2 1 > Homo sap Ler.s 



< 2. 1 > m i s o__ f e c;i r. u r e 
<222 > (1) . . . (241) 
<22 3> n - A, T, : or G 



1 17 



<400^ 3^^.3 

ttan-.?ta--:ta aaaacaaaat ci^taattctg ttttaaagag 



:tggga-gatg ttaatcatat ^0 



g-:t-:agtrtt t::ra::gttat aatt^r::taa atg::aaa::tt tt::aat::agg gcagttraaa 
t*:c:it:ta'-::at cacagtaaat a3cagt:ag::c aartittgatt ttatgcttac aggaaaaaaa 



a*: :: "rrgtaga 

a 



csraaaaaca g sa at t r: ig a::saataaaa ::traaa::rat 



tca*:c::::taa j4 0 
4 1. 



<2l-)> 3o4 

<J11> -^4 1 

<::lj> DMA 

<:":!;.> H:-.)m-: 



;apien3 



<4 00 > 3f'4 
ggcacaa gc a 
t: ":r a C:-.:g:; 
t :3a;igg-c: 
7ca-::ct. cct: 



get agt -ctg aagg 
tttggtcttt ctgt 



:cttg ataagaatgt catc: 



:c ::::actgagca 



ggg tec at a a tactactttg atagsgattc 11; 
rsagtttaat ttta::ggaga tttttgaggt agaastttat tagag:tttc 1m 
gtgcactctt aatcagtcca g::gatgagct gtagttgagt atgggaaatg 24 

241 



, ::> ::4i 

!.t> DNA 
■ 1 : > H .rr J 



< 4 :j ■ I > 



-gaq^gt. 
t-gttttr.g :• 
iiiia'jttt .laa 



g agattatagg tatgagtcat 



ttaaatactg cagtaggaaa tgtaatttga catatatcat 
t::tttttata aaatgaattt 
5iagt aaattt aggt atatta 



rargctcggt taaaaacact taaaaaatga 

t::agaaaa 12t' 

gatacattat cagtatgaag tgaagttaaa l-^C' 
a:aatgagat ctaaaagtat cggtttaaga 2 4 0 



<21-i^ 3'.b 

< 2 I 1. > 2 4 1 

<2 !...■> DMA 

<:2 I > Hijiri't 3 api lens 



< ^ M ■ 1 ■> b 
ggcagqt.iit a 
t*:g,.i ■:tatt t 
t a^: [ 'tta 
*:: t 'tat 



t at taaacac 
g agcat tgct 



ttcattgcct 
ttct ttaatt 



aaatgtaggg acatgcttrt .atctgat^cat t:ti 
ttatttcttt cttcatttrg gtgtatcctc 12U 
ag tattttctac ctttaatttt aac^ttggttt tatctttttc atccagcatt 180 
tr caaattcatc t*:.cataatac tgggctctac acttgagaaa gttgggcagt 24 0 

24 1 



<2 1")> /b7 

<^11 > 24 1 

<2 12> riNA 

< 2 1 2 > Homt' 



s apiens 



feature 



118 



<?.2?.> ' 1) . . . (241) 
<::2?-> n - A, T, : or G 

<40:i> ^^'^7 

g'./a'jgt .."icaa ataattcctg ttgtnacatt tagtggacgc gattatctgt atacctcaaa hO 

t r r:t. aa^.r t a agaaagta^c ar^taaagag ::at ::at 1 1 ti^tatagatt gagg::ttaat 120 

t.'i''r.ga "iaag tgact caacc aaaaagcal^a caa::: ::ct:tta aaggagctac a::i't a::::g::a 0 

g..ia.igt ':aga t gccr cgt aa acaactrtgg cct t tcaaaa tagrggcaat g::ttaagata 2-'r') 
z 2 4 1 

< 2 1 :'i > S 
<^:i> 24 1 
<^-l^-> DMA 

<^ 1 > H.OTiD 3 3p lens 
<4 0;.i> ^-.S 

c*. :.-jca gttaacajtg a r ::::t ::gg ag jaaatggart t cct caaaaart::!: f-';'' 

a*. 5gr at -it a a^c'attatac aataacgcta ctt aa :: ::a::c ttttgcct::^ agaatcat::a 12'') 

■.' aa agr " 1 1 ttggaaataa gc::::acat3a gaattaaata tttaaaaggt gaaatgtttc 
t ^ ar tt^..:i a t tc t ag :^a aga t ::ttt tct 1 1 ttrattaaga aaca::tttaa taattctaaa 24m 
g 24 !. 

<2 l'^ > ;' 5 
<^ I : > 24 1 

<ji2> ririA 

<2 I > H.rno s a^i iens 

<4 0'i> '^^-3 

g-"'aggta'-:t t zazzzzzat:: rccnan a rattctgtgt ta^^'agaaaaa 'Jt a i-taircat ^-^i 

aaa.:aaaaca ^caattagtt a::ag ::agt tg zjzca'd^caz gataattggt ir*: a gt ct t :: a :2.j 

c-:::.tr ta^. t a gcaagccrac caagcaagag atgaagggtr tagaaaa::ta gai'a::aaagt i-' 
a.:'::'-agg'j*: taaatta::::a aggtagat::t gtgcttagirt aaagggaaar at:::gaagat ^4" 

^4 L 

<.:12i> -■■73 
<211> 24 1 

<2 1 :. > rrJA 

<^ I • > iioTio sap i ens 



<.:2.. > ' 1 ! . . . f 24 1 ) 
<.i: : > :i - A, T, C :_)r G 

<4i.i0> 370 

ng:tcacagt gccccccsgg cstcgc-atg 
gtggttctgt -gatcgtctt ggaaggr-ca 
agtgcsttgg ataagctgaa ggagcttgga 
atcagccg ::a tcaaacagag tgaactttct 
a 



aggctctr-c tgtogctt-c ggrcrtggtg en 
gcsccagc aggggactcc agacgtstcc :k. (i 
aacacactgg aggacaaggc: t::gggaastc If-Ci 
gccaagatgc gggagtggtt tt'::agaagac^ 2 4 0 

241 



1 19 



<-_10:> 371 

<J11> 241 

<::12:> DMA 

<l'i;'> liom'j sapiens 

< :: 2 ^"1 > 

< : 1 > Til I s t e a t M r e 

< 2 2 2 > 1 ) . . . ( 2 4 1 ) 
<^2.^> n := A,T, : or G 

<4:.l^'> ;;7 1 

g7 "Miggt '^a: ::t .ga-gc::c t g::acatgata i^tcagatt::c tra::::cttgc ttaggagtaa hO 

aa -laat^ita ttra::agggt gataataat: ::c::atagtt:a tttgaagtgg i^ttgaaaaag 1.2'.;) 

g-:\aagat. 'iga ct t *: c acgac attggataaa atctacaaat cag::cctcga gtt att: ::aat: IS'') 

gnnaactgac aaaoc aaat t at t ccag aaaggaagat gaaaggnagt ggagtgtggt 24i") 

t 24 1 

<^I.i:> 272 
<:i]> 24 1 

<:. 1 : > r):^A 

<2 : J > H-im J 3 ai) lens 



rnisc_f e ;icure 
i 1 1 ... (241) 
u - A, T, : or 



<4 2 j > ?. '/2 

aggn.a'::£v-?c a aag^garc:::: tggtgnnata gacragaegg aaattot ::cc : I'gt: ::ttgn :: m"' 

aa^. gct'::^*:, g ar^ts^atja atiecagcagg gtaggitata "rcagttcgga ::rrrg:cat:: 120 

ga^.r. rt aa", g aa::::gstg:a tg::aaat::tt ::tcca:ttsa cctsctgcsa gggcatastt IPO 

a ag:. ct':jr: t : scoaggaaaa tgatgagggg gagasactst sccaactngt ggggaccggt 240 

g 24 1 



: 1 ;.i 
: i: 
: 12 



7 

.,4 1 

I '::a 

Hi.irn: 



i an leni 



T^aoi.gaaar: a gaasaaacgt at t c s aeaa aagrtgrtiac acagcggtrt ::c::gtcccca fO'i 
'iia -i' Tca- r: rig 5 3astc"t:ig cattcraacg gaaggeargt artd^taaaa r.ai: t'l't aaaa 120 
•^gct:'*:ai a gt t c I't :. g t::ctctrtga *:aaggga::ca gacagagggt. gtgt ■'.'■::c -^^n 8 ^; 
.a'.fca^:'":'^ a c ::ct r c:: t ga caaacrggrc tc^^aataata cctt*M:agaa ^cttacaaga .4;:; 

24 1 



<2l:.)> >."74 

< 1 1 > 2 4 1 

<2i2> r'r:A 

<213> HijmC' sapien.-^ 



120 



<400> 374 

caq-"^tactaa aacttacaat aaatatcaga gaag::::gtta gttttta::ag cat::gtctgc hO 

tc -iaagcra agr t gac rag gtgcataatt tccratiragt ctgtccttgL agtagg:agg 

g-:a:ittr:cr g ttctcatgat ::ggaatact ::: aa^ratatcc aaacat::ttc ttaaaartc:: 

gatirtatag:: tcctagaaag ctatgttttt taatagccac tctact ::t:aa traggc::tag 24;') 



<:ViJ.)> 375 

<ji:.> ."^4 1 

<JIj> DNA 

<JI3> H-jrriD sapiens 

<400> 375 

aggc.acaaaj ga agnate cctairrtgaa gn::tgtgtgc gagatggcag ags3::ggtg': ^".0 

g;iaga::'-:ar - ar:'t-::::gtgg cratgacrag tgrcctg:::::: at ::at-:: :: aga agi^tagag::: 

gvaaat L.g : a gt eg rcaat a zz^za'zgc-'zt^ taaggggrta gairaggactg aggagaga::t: I^.m 

g "cr. at g a ac :: a g ^cai: :aa::t::agat tgtcg::caat gcraaaggcg ctgngartgg .j4''i 
g ^4: 



<.ji'.)> :?7'5 

<ji:> :;4i 

<;::;;> dna 

<.":■. .s> Hjino sapiens 

<4;.)0> -.7^ 

gg^,.-icar. r tc a ::r c tcect :: rttcagaang rtaataaaaa accttrgttc acacttaaaa 'j'.j 

a.aa':c ar.aaa tragacaaar aaaagaaacg actcc a acat ::act tctgt g acgagaaaag U.n 

agg'-.:a atgga acteaa::ata agcaaagaaa aetet a :'ctg gaggaaagaa ati-gateagr i.-^-c 

gaaga a --"^raa cccggggctg ctgc'jagact g::agg::jarg egaggaggag cctrrtagag '/AO 

g ::41 

<:;::i> 377 

<^ll> 241 

<^I^> DNA 

<^I^> rjy.no sapiens 

< ~ I: :'l > 

<.':i:. > n Lsc_f ea*:u re 

<::::;:> - \ - ... (24 1) 

<::2 "r! > n - A, T, : or G 

<']':)■)> •■77 

t( 'C^.t t''^:gt e'::.^agg::ga2 1 c:a^:'aga-":t ag a7r':':rr2ta tcctcct".:ct agag^f^tga '.n 

cv-(fgga.:-::: tagtgttaag atgatgagcc cgtgcacca(^ gtcctr.c-gc actt-ggcgg 

aagrciC' : ::a gggt.aggttt eciatttgaa a'::agtggaat catgtttcc^a gtga*:aaagt 

ttaatgacrt cazccttttt tttt*:ttttc teatctgcca tttgtgtgt'i' ttanatgggt 240 
t 24 1 



<2ii)> y/s 

<21I> 241 
<212> :)UA 
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<213> HjiTi'j sapiens 
<40o> 378 

a-jgr..:ag:'-g5i tcag-gt::rtt tatggg ::a gc tg::tggg::aj c::::ra::aagr craggg^cag 60 

.;^g':;.:i'':t at cc gctg ::ga tc rac:: ::a g :: c :: :t-::t t gg:: gg g :: ::t :: a r :: crcagc::::ca L2 

agr, ::':t atga gai:::trcgg tt :: agg:: ::a gr:c::ttggg ga :: ::tggr a a ::a g:: ::c 

tgvrcagga gg icgao:: g:: grirrttggg:: ::a:tg:^traa r::^::::^::^:: ct gr ag gg ga 24 



3 7 
2 4 I 

riNA 

Hjmj sapiens 



< 4 (j : j ■> <7 9 

t:a:.:gga'g-:-:ia ccgaagaggc at a::cca :: ac ttggggtgg:^ tataggg::tg gaaaatgctg 
aaga':ga:'t g ctt t a ::tga ggtcaaggat tgtaatattg ccagixttgt aaagccatt a 12:;) 
a:ig-.'agaagt tt'i'ttcagtg atct tctctc^ t aaga aa i^ac^ cat c ac ::t atgtgcctt a l^-) 
ca gagg'.'-7'::c ctgcgt tctg ctgcattgrt tttgcgcaat cc::ttgatga tgaagatggt 24:;) 

2 4 1 

<2;0> 3 30 
< 2 L > ^41 
<2 ■> Da A 
<: 2 i 3 -> H .Jill J s api i e n s 



<2 2I-> r-ii s e ature 

<222 > ; 1 ) ... (241) 

<2 2 3 > r; - A, T , 2 or G 

<4'J0- 330 

ac'gt aca Tg r a ga :: ::gacat gggnnnttca ggcntnagat caaa::t':aaa acctgnaatg Oi) 

arar-:ca7tc tctttttctt aagc^ccaggg aaatatt^ca agtagaagtc canaaagtca :2' 

tC'TQ :t. 1 ana tgcttcngaa tttgaattca tgcacatagg c^ttgaaaaa actgtcaaa^ ih 

"g anncf -gat ."ra I'c ^accaa gtgggc^ntn tatgacacaa agcagaaacc tttctcntan ^4 

g 

<2 : ■:'■> 33 1 
<2i ;-> 24 1 
<2 "! 2 ^ EiA/i 

<: 2 ; • > Wo'Vi-j s ao i ens 



agg:acaa::t taatggatta gcttttgggt ttaactgaat atatgaagaa attgggtctg (i 

tJta^agaga gggtattt^ira tatggrtttt agttcacttg tttgtatttc atcttgattt 220 

ttt^:trtgg aaaataaagc attctatttg gttcagattt ctcagatttg aaaa.aggctc 180 

t.at'.'tc ag at gtagtaaatt atttc^tttc agtttgtgaa agcaggattt gactctgaaa 240 
g 24 1 



<21:"i- 382 



<.;ii> 241 

< 2 1 > i-I :)mo sapiens 
< 4 0 0 > 

gra ":tg ;*: at aatiraacacg tctgataga? aggtttatci^ actatattga zcstdizztc^ G^') 

^a■■i;Jga^rg tcacaactta tatgctttat gt r ::a r acct atgatacagt tgcc::tggaa IjO 
:..f::. laaav t: r tcc^ttgtaa ttaaaaaaag aagagctgtg cagaragaag aaac::aaat:: 1^-0 
t:aagaaa:icc acaggagtag ata ^ at accc^ ta gaac ::a:: atac::cttgg asgatgggtc ::40 
t ::4: 

<^iii> 

<J 1 1 > 24 1 

<2i^> d:ja 

<2 1 ^ > H-jra J sap lens 

< 4 0 M > : ^ 3 

gg:: :iggr %c a aag^cttctc tntgcttttt acaattntaa agcaaataac a■:^arc^aac^ ^..i 

g^attca-igr ccgtgcaaat aa t ttcag aagaaatatic caagactcrg ccrgcagagg 12 0 

t. :arm:r gt tec ::aa agat gattaaatga gtttgt::^:::: agata.aagtg ctcc^t gtcc a 1^- 

g "lagaacjt ^ a aaaggc^rt-i^ aagctgtrca gnaag^giag ttcagataag a ::r '::c gtcat 24 

a 241 

<^ 1 I > ^^4 
<^ 1 1 > 24 1 

< 2 1 2 > I' MA 

<2I/.> W^.mc sapiens 

< 4 0 (■) > 1 ^ 4 

ggta racaaa at acact^igc aag::ttgctt a::agaga^ct gttaaacaaa gaacagacag ( 'i 

att--:tataaa at::agttata tcaacatata aaggagtgtg attttcagtt t^gtrttttta ;2(:i 

agt laatatg acraaactga ctaaataaga aggcaaaaca aaaaattatg ::ttcc*:tga:: : - !J 

:i igg-::::." tg gagtaaacaa aatgctttaa ggi^tcc'tggt gaatggggtt gcaaggatga 240 

:i 24 1 

< 2 1 M > 2-^5 

< 2 1 : > 2 4 1 
<2I2> r>NA 

<.": I ■> licjrno sapiens 
<:40-i> 2s5 

■gT^- igg^ '"t a caatggc*:ct gtc::cttctg tggaat::gtt a::acraagag gt:::tc:igtcc ^ i" 

igv : ■ ^.g :i cc :;::acagtg 3g::tgtttag atgat::rtt:' :a ^at ::t t :'Ct gat. ca ^-i:*: gg "..C' 
:i ;g- i : ^ ■: aatc::ttagt gaagaet ■:^t :^ t ggagcc i-t t aa'::t c t ctg gcacc5iggta : 8 0 
g^gt^tggagg ctatgtccct ttaacttatr catgcagagt agccaaactt tacctgaaag 140 
a 241 

< 2 1 : ) > J M 6 

< ^ 1 : ■> 2 4 1 
<212^ DNA 

<2 13 > Homo sapiens 



<400> 386 

a-gqt-icctct 1 1 ::ct ::t ::ca aaggaac^agt tt::taaagtt tt::tgggjgg aaaaaaaact ^0 

ra'":arcsa3t ttaaar::3ta tgttaaactg catattagtt gtgtracacc aa^aaatcgc 120 

::t'-.:ag::':gat ct a ::a ag:: tticaaagtca ttaatgcttg atataaaccc acccaacatt: IHO 

aaactar-tt aa^itattaa t^aaaaaaaa aactttctaa gggaaaaana aa^aaatgta 240 

g 24 1 



<2L0> 387 

< 2 1 1 ■> 2 4 I 
<2 12 > :")NA 

< 2 1 3 > :-[■ jTio 



; STi) Lens 



< 4 0 iD > :< S 7 

a-:-:-::':acZ'^q :: iigccgrgga gtat::tcc3c tctcrcct::g tgagggccgc tcirraccga-:: f'l") 

cagr.':g:iact ctrgcaaatg gagttaatgc gt c t ::cact-:: ccirticc tccc ct ^cc:: ggcc 120 

c:.rtggt:cca gaatict irctg gc ::t tccggc atatr::::ggg agt^::c:ga:: nt^oaggaaa HO 

g-.:'-.:a:itt:g::t: ^ :: i' :: gaccac cn::taaga::c rggaggaccc at t ggao ::tg gaaat^::t^g 24 0 

t ^4 1 



3 88 
2 4 1 
DNA 



< 4 ■■) 0 > 3 8 8 

c tr.gt ^''/t ::!: ^ g*: :: :a ::agc agagacantg agt at a : ::a': tggrat^aat gt^a^aagtg C-'J 

a-^nr ::t gaggaa::a::c t-ggggtgr^ ggsggtacgc ctgtgagtt- aaa::ttg-ra 12 

ag':-:agg". tgt ca*:t::tttgt catggcatg: c ::gc'jtt ::at aa a-r ::t: g a at aagtaca^ta 1^ 

gg.-.:t ggv tgt I'agaataggt agtgaaggt: tgtgtctgct rggraggaat ggtggtatta 240 

- 2 4 1 



<2l!)> ^30 

<2 11:> J4 1 

<2 12 -> liKA 

<2 1. 2 ■> i-ljirnD 



1) . . . ( 2 4 1) 

1 - A, T, C or 



t tcc^:n'. g*: t agt gag :: a r:.gt::ttnrg ^g^t^a':n':c *::tnaagatia atarat^ggaa 
ggatgtgaaa atcggaa::ac caactatgtg t::tcactgca tctaagtgaa gcagccacag 12l 
gagt ttt::aaag::a gaaagatgc^t gatgtgacct ctggaatt:a gacatai^tga 18 0 
^g^.c agaagtgttt tacttaaaaa g::aaacaatc cccaggaaat actgaatagg 24 0 

241 



ctgtga 
g:-ta-g 
a 



< 2 1 0 > ^ 3 0 
<211> 241 
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<213> H-ssrj sapiens 
<4 0;.)> 3\^0 

g^rraggta'-.: -ir coacatgttc ctccaaatga cgtttggggt r::tgcttgcc aa::attrttt 60 

a:.tgc::'ag-.:r, gtt.::a3gtgt ::at::ctatct trttrtt::ta cagrcttatt gcaatt::ttg 121 

g':t -latt'": ■: a ac^at ::C ::tr t ::ac:c a::t g at t::attg"gtt ta::aatgctc actgtagtcr MO 

uga agtg^. ": a aac:tt::cat r::aa::tcttc tcatgi^aaat ttag^aarat ::ttctgttcr ."^40 
a 24 1 

<Jl:i> 3\U. 

<J1I> 24 1. 

<21J> DNA 

<::1S> Hi-)mo sac lens 



"iLS ::_f eature 
■ l; ... (241) 
n = A , T , ■: or 



< 4 0 > ? '> 1. 

cnggcav :;an cttntgtrct tnncnrtttt ttctttcctn -zctt t c t n ctr^ttantnt (■ -"i 
ua-Lianaaa aa nnnraannaa annngggtrt aaatn::rntn nn::a'ganrat t:aaaa::::gaa 12ij 
■jggg-aaa -ia 3 aaa::raaaaa cgagcttnct anr. tnacntg ggnttgggnn gnrgctgatn 1':'.0 
",naagaag:a annt r an an cnng::nnnat ganngagngn ::::annt^gaa atctnna::cr 24i3 

2 4 1 

<21;)> ? O 
<2 1l^ 24 1 

< 2 1. 2 > DK'A 

<2 1 > H'jin':> s tap i ens 

<4:.i;i> 3 .-O 

gaggta?" aa at ggtatc'::t tagactaa aa tt ttgtgctt gataacagct gttttctct a f' 

:::a"ragaiat aag.atgC'rac acaaggaart a:attc::aga ttta.aagaaa tgaaaggata 120 

at t ag*. gt gt at a acaga ttattgtti'a tacttgcaaa gr.atcttatg tcattgagaa IhO 

t:af. aaagaa agtgc:'ttag aagacagtga aaggtaagct ctagcttaat gtctatgatt 24 0 

L 2 4 1 

<2 10 > ^; ^^ 
<:2 1 : > 24 1 

<: ' / > 2' J A 

<:.■•> H' -iTi'? sao lens 



2^ : > mi.3C_f eature 
222 > (1) ... (241) 
22 3 > n = A,T,C or 



<4 iO > 3^3 

ggcaggtaca taagcataat cagttatgga cagcttcttg tataaattgc tattcancaa 60 
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tacataaa::t gcctnaaa-ga tttatgctta caggtaga::a ct::aattta:: caataaaaca UO 

gcatgtrcrg aaaatatggg cacatfitaa aai'atattaa gacagtt ::t g ttaa::::ataa 1-0 

tagtc::ca::a gtacgacrga gcaataagsa tic^arctraa aagnaaaaaa aaaactaatc 2-M 

a j4 L 

<-"I0> 3:^4 
<:il> 24 1 

<.■;l.^> H ".)inc) sapiens 



<4 00> V^4 

a J ;r-'5'=^-i-g'^ a g^agcagatg g ::t g::a ac a a czzt2ct2zt ^z^^z^g^cc agaaaata^t '-Oi 

f .:*:.gc :: r-:'a:: r ^ a gg at :: gggaircaaaa raaagagraa g ::agg::c ::c :: ttra::tgagg 12 

tg-.-^-ggg'.'Sg ggcc::agtg:: :: a att actg tgctctgaga aagaggaagg ggatttgtct 1.^ 

gg-:acrt:. t. aa aaatagagga gtaagcagga ctggagaggc cagagaagan accaaaatcg 24 

g' 24 

< 2 \. > ^ 5 

<211> 24 1 

<2 12> DMA 

<2:.-> H-jiri'i) saoiens 



<^2 1> rn i s ::_f e acure 
<^2^> ) . . , (241) 
<22.- > n = A,T, : or G 

< 4 0 0 > 3 5 

ngg'.'nggrin:: i'aana::arga aacncnanta cnacacatga cnaaaagccr catntaicr* 

■-^■;?^'.7'^-J" '1-3'^ taagctta ^a c::gtgaataa ggant aatt ^ jz^gazgaz z atcra::agtt 12."' 

a-T a::::a'-:'ar: agagggtata ca^gga-gga tcgattaraa gaa^a::aaaa czz^zzzzcz 1h . 

.:--.'tg*: an r r a ^atr.::'::^-: *:g :: aat gnga a^ttg iraggr r rtc^aaga agtggagtct 2 4 ■ 

,:i 24 1 

I ' > .3 :^ 6 

1 > 2 4 1 
2, > IX-: A 

: > ri'jino s Lens 



."■ 1 > ni.s atu re 
."■..> ■ 1 I . . . f 2 4 I ) 

- > z -- A, T, : or g 

<4 0 ■. > ^ :i6 

gaggtaracr tngaa-igara ang:r:nggag ':ccc i^tgtg gtrat-rgacg cctccac::gc d; 

cattga*:gca :: :: at : : aa :: : rg:gctr::^c ggcca::caca zcc^aztzcz tgctggtatc 3.20 

anggcagi'cg ::a I'gc gc ::a gg at t ac ::g g ttacatcat^ aagtacgaga agcctgggtc 18o 

zzzt'zczaqa gaagtggtcc ctcggcoccg ccctggtgt t acagaggcta ctattactgg 2 4ii 
c 2 4 1 
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<2l.i> 3:^7 
<J1I> 241 
<..1^> DMA 
<.: 1 > H jrro sapiens 

<22 ■■) > 

<JJL> n:. s :'_f eat ure 
<;:;:.:> ( 1) ... (241) 
<22 ?> n - A/r, ■: or G 

.:4 ■.)o> 2 'n 

^^'^f-jaggt. ;ice' a^caggggga tgtgtttirtg gggaattgtg gctctggaag ::ttca::ggtt 6 0 

a ga:irg tggaaaatat atctgtgiran gatagaaat:: ::r:g::c ragag g::tgtrt-::tg 120 

-jt'-jactcga g ::r.et :: rt c r atgtgg::aga g::tgactgtg gcggttitagg agc::t3catt 180 

t.v:igaaa:ig:' t^aeetcaaa gtt::tg:att gagcctgage a::tggaaagg aganaaaata 240 

a 24 1 

<;:i :")> 3'J3 

<211> 24 1 

<2I2> DMA 

<2 1 5 > H' .)rrt:) sap Lens 
< 2 2 > 

v22 1> mis ::_f e ac jre 

<^22> : 1) . . . (241) 

.■;.j2 n - A/r, C G 

':4 00> 3:^3 

gangr.ga':ca ngacatca : tnacacntgg aaagcganga nttgaanggt. g^n':a^aang *: ..i 

':'-:n^ a ^ t g :: 3nn a :: crgaacgcgc cttntgattg ggaragc::g^ gggaaggaca 1.20 

gt. r. ,nr, gaaa : n ar.t - ::i:g gar: gac ::ana gtgntgaaa:: cna :: ann a : angcnntrna I hO 

■■:a:. f. ac ata a n:ggaaagrr aatga^.gaga gcaatgat::a ttc::gatgtn attgacagt:: 24':) 



■;21'.'> 

1 1 > 24 1 

'2lJ> DMA 

■:2 1 > Hi.") in- J s ap lens 
2 I't > 

^2 1> nis ::_f e a^ure 

.:..2> ■;.)... ! 24 1 ) 

^> :i - A/r, : ot G 

<4.j J> • 

-agagtgaga ^gggagtggg agggccaat: tga^a-agaa gggggtgaag ggtaggg-cc (i' 

ctgagragrr c a :: :: ::ct lac eirtgacgaag gca at :: ::t :'c ^::tggaatgt 'rrctt^crtc :i2i) 

ttcagtctgg gttrrgcetc agc:acgaa:: tgggaaggag tgaggaacar cccaacggca 180 

atgagagtat cc ::agtgact e^caaacagga angaatcagt gttcanaaag tcagggccct 24 0 

t 241 
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<210> 4:"10 

<ji :> 24 1 

<jlJ> DMA 

<.:15> Hjcio sap)iens 



< 4 0 ■■) > A :"i -■) 

:yjiZ:iCt :^ ^.'^ ^tctttta^c: tajagtgtat gtgaaaataa agaaatacat cattgtatt:: ^^0 

H-:a4-ch^jt gt;:ttcat::t ataacttttt gtttaaaaaa ttttzagztc aagt::ta-gtt 120 

■:: -it\'g3'".av t at :: ::tg aa tgcagttaag gct-gggcaga aattJtartc atgtgacat:: 1.80 

T. gr "lac :i'g 7t rta::tttgaa g-jtzztcttz taatggg::aa tgt t tgt-::::t "cacc^aggatt .■:40 

t 24 1 



<210> 401 
<2I1> 24 L 
<212> DNA 
<21^> H'j-nj 



sao Lens 



<22:")> 

<221> 'a 1 s r_f eature 

<r 222 > ; 1 ) ... (241) 

<^22 '<> n = A, T, 2 or G 



< 4 0 0 > 4 ■. ; 

nn ::.agg': M trg*:agag::a gagagagg::t zzqjztc2Z2 crrt::ttraa t::a::gtggag ^- 0 

a:, gv gt .: at a ggg at t tcat::tgggt cgcct t c t :t gggt::aacag tc aa ::a :: atg 12(.i 

'.:t ggt aa*" q3 tggat ggtat gt .aa gtgat :: tttgctcti^a gtacggacat aai^gi'cgtaa IBo 

■:;^7'''''-^-5'.--'-^'.7a atgcgatgag gccgtgg-gg gtcagactg- aaggcagcca ggtagttrtc 240 
■:: 2 4 1 



<2:.l> 24 1 
<2:2> [VIA 

<2 1 :■■ > }{r r-[0 sap Lens 



<2^ > 

<^^1> in 1 s ::_f e ature 
<^2^> (241) 

> n = A, T, C or j 



<4 0:) > 4 

'jqc. igg*. : 'c a aaaaaa^t:t aaaaanngtt tcaggaatgt agagaaatat ctaactraaa CO 

r-. , ;g! ^g ^a aa a gtgcactata attactg:^tg cactgcatjtc atttctgca.a tccccatgtt 12(: 

■■ ■ 't va ^i-r a a ■::tat ::t: tgtc agataac3'::a caarataaag agcaatratg aaaaacagac ::.8i 

r't*.acr:*a^ actt::taaag tr^ttattggg aatatcctgt ttggccattg ggataaccaa 24C 

r. 2 4 1 



<21.1> 4.:3 
<; 2 1 1 > 2 4 1 

•::2i2> :)r:A 

<213> He mo sapiens 



<.■■;;:;.> mis::_f eature 
<::2:.> (1) . . . (241) 
<J.^ ' n - A, T, : or G 

<4M'i> 4 03 

I -.^t t:aa 1^ t a :: :: r get I'C ga^gacgggat tgatga::gag tcctatgang ■::::attttcaa hO 

g .: :;'-jgt^':at g tr::aaagtaa tggagatgtt ccag::ccagr gcggtggtct tscagtgtgg l..:r) 

■':r..::.' aga 'J tec ctar::tgggg atcggt t agg ttgctci^aat eta act at ra aaggacaege !">(") 

■":aag':g::gr g gaatttgt::a agagctttaa ■::::t:grrtacg ::tgatg::tgg g^gg^ggtgg I; 4 (J 

t 2 4 1 

<j:v)> 4:'^ 4 
<j: 1> 24 1 
<2 12> DNA 

-:2 1 ;■■ > H'jin:) 3 ap Lens 
< 4 •■} > 4^)4 

■.:aggta-':tg:: a ae^ : ::at a aa atairtgttt:: et ::at at 1 1 :: a::::ttcetta atttggagtt -'■■'^ 
1 1 gtet tc rrtt::acgge attraaagta ggaataaa::t rrg::ttgtgt tgggtggaca 120 
"tgtttatag tgagtaae::t tgtaggagtc ggtggrcagg aggatgttga acteggci c 1^0 
r:g.-:'-:gcagga ttcatetcgg g-cggaggac aaggggcccg cg-geegega gct-:-tgae 24;) 



: 1 . ) > 4 0 5 
: 1 ; > 2^-6 
:12> d::a 

H-..>rno sapleni 



<4 0i'i> 4':5 

tt '.^r.ggg g gggagtggag agaaagaagt cg::agggctt acaggaaato cca^agciitg 

ag-:r-ttr --'c ^ ^^agatttga gaa::tctaga tt::tg::atca ttatrtttga gtciatattc 

t'-.:^ tggg' 't g taagaagatg aggaatgtaa taggt^tgc: ireaagccttt :atgrcttct 



gr .^i : a :r tgtttc::tcg tg::atc::tt: 
gn it t " -'"ca agacaate^aa tc:::aca 



:agg::tctg g'::tg::cccte attggagaat 



f-, I ) 

1 2 0 

2 4 0 

f : f-) f- 



< 2 1 ^"1 > 4 2 ^ 

< 2 1 : > 2 " I 

<2 1 ■> H')rnD sap lens 



> 4 

g'T-g-i iga a:catt-:-r gg-atcettg cggt^crtci '^tgcrritet: ::tcdtac-gg 

a'g::^rer ^rgt " ea g aat gr^ggct ■':ag g t::^ajgccag gtgeagcgte ■::atc:t::ca::'a 

gu'rafj 't r caccca^::tg gcctctcagg geattcatct rcte::tcgtg gttcttcttc 

igg*.agg"ca gctectcett raggctct::a atctgcatct ecaggtcagc t 



':21M> 4; '7 

< 2 1 i > 2 6 

<212 > nriA 

<213> H'jmci sapiens 



<400> 407 

::^q::-it ::att ■gtttataati: agaaa:tctg gtcctt::tgt i^tggtggcac ttagagtctt 6-:^ 

^^ig:: ::ata atg::sg::agt atggagggag gattttatgg agaaatgggg atagtcttca I. 0 

tg.ic-^acaaa taaataaagg aaaacraagc rg::attgtgg gttttga^aa ggttartara I-^..) 

cf: taa ::a atc^rrcct*: tcagggarct tt::tag:'tgr atgactgcta cttgacctc:: 2-;:.) 

nr r:g;iaa:agc atccccaaaa tg::ccc ^ 

<210> 4'^^ 
< : 1 > j ^ i 
<;:::^> :)ma 

<2l?>~> sapiens 

< 4 :"):")> 4i":S 

::^.'7ngt -lag:: gagccccggr aca ::::g sci t ■:: gat ^ a aaa ga atcat ^at ::ttta^^t::g ^) 

a '^.n^. t vagg ja'zxztac^-^^ a::zzz2ZZ2*z cagaagatiag ggz-acagcoa ctg^cttggc U "i 

::^:a:ttgaa gggtctgi^at 1 1: gggr :: ::r :: tjgt::t::urg ccaagtttc^ ca gcc a ::g I^'.j 

a'j'jg igi- a at: ati'tggaggg ::aaagaagag a-:'ttatjcra ttgrtgaacc tccag:'::aca 24':) 

gggaggag^a tgggcatggg t 2-, I 

< 2 1 ij ^ 4 0 ? 
<..ll~> 2^^ 

<^ 12 - :):;a 

<^13> ]{-::mo safiLens 

< 4: 0 0 -> 4 0^ 

g ■.'t.y a r.ig" a atiacact g:: : a :: at ccag r ::tgcaggct gctgatggtg agagtgaaat ^-i 

:-g--:r '%aga c:::g:rg--a -tgaat-ggt :agggat-c- ggatt-crgg gtagatg^cc' 12u 

agtaaatgag ::agt*:tagga ggttgtc:tg gttt::tg::tg gta^caagrt aagtagttct ly-i- 

tattgtvgga grtgtctaaa a-artctgg- tggr^ttgca gttgatggtg gccct-tcgc 240 

c:agaga-.:t:: ag::agggag tgtgga 2^ 6 

1 0 ;> 4 1.;) 
<: : 1 - 1 

<2:2-. DMA 

1 .": ■• ll'jrno sap ians 

<2 2 1.) ^ 

<j21> iiiisc feature 
<J22 -> ^ :.)... (24 I) 

<2 2."-^ > n =: A/r or G 



c ia:iagq'" no " 1 1 1 1 gncc a 

tttqngqatg gggao- tgtg 

H'/nt cof.T'gt t :'cagccaaac 
t 



aaancnattt ttattccttg 
aa 1 1 1 1 1 t a a aggggnnnn 
cngtngctna ctttccacct 



<atatttttct tttttttttt 6i 
ttnannnngg aagaaaaccn 1. 
tntttccacc tccctcnggt l^C 

18 1 



<21[i> 411 
<211> ^^1 
<212> :»NA 



30 



<213> H:.)mo sapiens 



<400> 411 

g-'::::ct-jcag t a^:t tg g ::g atgtggacac ctctgatgag gaaagrat::c gggctcacgt 

g.a!:ggc-::,cc ca-;:cac cc :: a ajcgjagagg ccgggcg^ct t::tgagagtc agggtctagg 

C'j^rggagrg c g a ::gga gg c::gacgtaga ggaggaggc- cngaggagga agrtggagga 

g .'tg : ag 1' 3a::5t::agtg a:::aggagac ::t :;gt c ::gag gaggaggaag ccaagga::ga 
a ^1 a^g gc aga g c r :* a a :: a ggg a 



l.:0 



<jl;)> 4 12 

<.:ll> 171 

<::i::> dna 

13 > !-I j-no 3 ai:)i ens 



<JJI> fnisc 
<;:;:2> (11. 

< 2 2 : > n 



_f earure 
. . (24 1) 



<-l:Vi> 4 12 
nr. tt-Cnt;.':'" r 
ciga-gccg^^a 
gg-r. ::taa 



t:a':; aat tcag t :'tt-::aa::aa rtcgagagcc tcccrcacgt tgnc.aagca a "-^.i 
•:c*^ gcaggnc ::gcaagrata naga::ng*jtt: gaa::at::rrc cagngatatc 120 
gn-;'agagarg ^jzz^^naaa ::ac a at :: ::t g gggacacairt g .I'M 



<:;li.)> 4 1;: 
<^11> 2k-^:- 

<.;i::> DNA 

< 2 1 > ■> HC'm D s ap lens 
<4'i 1^ 4 1:. 

t:*-. agga :-aa agacagrarc aairtgcattt gaaggaa::tg tag::tt:grgc at 1 1 'lacga :: ^'i 

avtrtcataa ag^; actgt aa ttctctcatt gaggggexat gtgatggaga caga:::::aacr: 120 

catr.rcgrra !:t:g::attaa aattattttg ggtrt^tgtt I'aaatgagtt tggagaatgc 

t *. ga'':t gr: t gg*:::tgtgta aatgrgtata tatiatatacc tgaata::agg aaratcggag :":4 ii 

a -at *: ?a : t :: : : a :: a ^ac t rtgct 200 



<.!(:> 4 14 

< 1 1 ■> 2t 0 

12 > DNA 

</' 1 > Hc-mc 



; a[j lens 



(1 



. (241) 



<2^ ^ n = A, T, ■ 



or ij 



<4 00> 414 

tttgccataa ttgagtgaaa agtggcagat ggcattaact ctgctccgct tcaagctggc Cij 

t ::cargacca ctcaaggcct orcancctg ::^cgt:caagt tgtcctcaag tcc^aagcaat 12 0 

ggaatc::atg tgtttgcaa.a aaaagtgtgc tantt*:taag gnctttcgta taagaatnaa 18(i 

tganacaatt ttcctaccaa aggangaac:a aaaggataaa tataatacaa aatatatgta 24 0 



tatg^ttgtt tgacaaatta tataac 



:iO- 4 15 

11- 26':. 

12 > DNA 

1 ?■ ■> Hj-nz) 3 ao lens 



in i sc_f 

( 1 ) . . . ( 2 4 1) 

n = A/V, Z or G 



:4J:).> 4 15 



:arc::a 


gz I'cat taat 


tgtcgccggg 


aagctanagt 


aagtagtt eg 


ctagttaata 




qr. t^ jcg-aa 




act get acag 


g-at::gtggt 


gtnacgct tg 


t :gat tggta 


12 0 




cagcnccggt 


t ::ccaacgac 


caaggcgagt 


tacatgatc:: 


c tcatgt t gt 


1 0 


g la^i.^iaaag:: 


ggttag-tr:: 


tt-ggt-::t- 


-gat-gttgt 


r anaagtaag 


ttggctgcag 




Hv^t f. a c cai' c. 


caT-ggttatig 


gcagca 










< 2 1 0 4 16 














< ^ 1 1 ■> ^ 7 














<2 12> :.)N-A 
















3 a i 6 n 3 












-4 0-J- 4 15 














■::tgi^gaf:a 


go ::acgg-t J 


t a :: i^ acttaa 


:t atgattct 


att cc aactg 


t tc aga at :a 


V . ; 1 


^. '-iZ '-i 2 aaaa 


igactt gra:: 


a lagcagct t 


a 1' aa ::ga ::t ■:: 


::-aagagagg 


aaaaaaaaaa 


l..:'"J 


.^1 aaaagacg:: 


3t :: aaa act r 


a -tcaacttt 


t gagacag:: a 


at gg::a atag 


g:ag:agaga 


1 " 5 


:ig::t acgctg 


-aa-tgaggg 


ca -zaz atoat 


t g a a g a t g t ^ 


ataggagttt 


a agagac agg 


2 4 i.i 


■ :5 j'g i aaaa a 


c :::: r acacta 


agtaaa::agt 


agt at :t 


artaag::aaa 


a :■: aagt a gt 


■. 1 ■ 1 


■.ir.:-.g-t:cag 


cr-gc-g-:ta 


a ::agat ::t :^ a 


I' a at :: a ::c aa 


ttgtgtttta 


ggattgt :a: 


7.- 


■■:.aaagr :'aga 


rt ::ggt ?:ta 


a--aggtgg- 


at -t atgat t 


aatgt-gt ::t 


:t :tt attt a 


'i 2 5 


4-:aaaggg.:'t 


rtgaaggagg 


t gttctc-:: aa 


gcaacaagga 


gaotgttt -a 


gt ac a aga :t 


4 H 1 ) 


::r..gja:7t*: g 


aact ::aa::t:g 


:: at aagt gt 


gg at ag :: a a a 


ataagtat :t 


t a :c at tgaa 


54 '1 


at, atg'igt 


ag aagat 


tt t a :: :: r a-:' :: 


ag a ga a :: a a 


aagtgagggt 


gagagggatg 


5 : ) () 


■jg:-:ag:ga J 




ag a a a a a aa a 


a^ : a -^agg a" 


ta'^tat'^aaa 


g::tt gtttt 


f-'i ^ 1.1 


aaaagg'-JT ^ 


c race at 


t-aggaaggg 


aagtggaagg 


agaa attaa : 


■:a at t cttg : 


'/5 1.) 


:: a^ j ag :: 




g^ttr::araa 


tagatatttt 


atggagt gg: 


a :ag: :aa : : 


7 r, I 1 


-rr at'-.:tg*:ga 


-■-gcc-rgc 


gg a taaacac 


ag : ::aagcag 


gtttaattag 


att.aaag.ac a 


54(1 


:.aaa ggg a 




trataaraa^ 


gtagactt 






H '/ h 


-2 L ) 117 














■:2 L 1 > 114 














':2 12 > jXA 














•:2 13 > HyXiD 


s ap lens 












< 4 0 0 > 4 17 














r t ::tga-::*:c - 


c agaaga -t a 


agg-rggt-t 


gtgtttgctt 


gttrgi'^rac 


:tttgg:tga 


r. 1 1 


ca aga g a 


a : LXggg::ac: 


ttgcrgcotg 


atg :: zcaccc 


ctgc t agt-: a 


tt :ct ::att 


l^i.i 


-a-c-agrgg 


gaggtgggat 


grgagacag: 


■': z'-xz at tgga 


aaat : tag aa 


aa :cgggaac 


1811 


agggattt g :: 


:: tea ^aat 


tctactcc^c 


agat :^:tctc 


ccctgga tat 


aggaga :cca 


24 U 






cc 'Jt aagat z 


tqqqqaaaqq 


aqqt CCt ifaq 


aac tt tga gg 


tacccttaga 


3.)0 




:::^aettt'^r 


t at gga ggat 


1 1 ta agt ta t 


tacttct ttt 


attggttttt 


3'...) 


a:::a.?3gt 


ag ja ::t aa gg 


tgttttotcc 


at agtctcaa 


tat ttt ggga 


at ttt tcctt 


4 J;) 


a ace a ::cctt 


gcr:c::tccrg 


ggtgcctgga 


a gat ggactg 


gcagaga tct 


ctrtgttgcg 


4 M ; ) 




rgatgc^agg 


aatgctg::tt 


a gt t 






5 14 


< 1 0 > 4 18 














<^ 1 1 > 352 














<::12> DMA 














1 3 ■> H^):"no 


s apiens 












<4 0 0-> 41^ 














c-go.-ic:agc 


gactiaccagt: 


ggcatt:aaa 


tactgtgtga 


tt aaggac r t 


tgtatgctcc 




c ' 9. n a g ■ :t a 


I!' a g a a c i:' a g a 




1 1 a g 1 1 a aca 


j'^aair^ — t " ^ 

— ■ — ^ 


d Jd-^' d 






ggaccrgcrg 


aaggtrggag 


gagt t agtc t 


c tgca ate aa 


gagcttgtct 


1 O 


r -ctgaagc:: 


cccggcgaca 


ctttg t'tatt 


cage t aagaa 


tgaggatg ta 


tc ttt tagat 


j4'") 


r aCvK. - 


r^gaa— tgg 


aar : tatc::a 


tgttagtttg 


cage taaaat 


t ttagagtat 


3:f") 


c :t:. .:a.::-:'t t 


ggt gg a a aaa 


aaa aaa aaa a 


a a aa a aaa a a 


aaaaaa a aaa 


aa 


3 52 


< ^ 1 0 > 4 1 ^ 














<.:il> 34 4 














< ;; 1 j > DXA 














1 H 


3 apiens 












<4 30-> 4]^ 














gg 'ic a r a 


taac:::!*:::*: 


taagt ggtt g 


g at ggt t a ta 




tgataagttg 




:i :^ - - -^-^ d> - - 




c ag ga 1 1 a a t 


ac gacc t a aa 


t c a a t a ag a t 




1 c u 


ar rg agav/tc 


aa aggL^ctat 


actggtgt tc 


gaaa ttatgt 


c ttt tgtt a a 


atttgtattt 




c 7gg-itt7gg 


at gt a aa atg 


gagtttggtt 


t tt tt taaag 


ttcaagtggg 


gttgggttt- 


:: 4 :") 


r "C c ':g :''''t: *: 


t ttc'tt*: at 


ggcet tr g-.i- 


a t a 1 1 1 1 c t a 


cctctt ttct 


gaccttttgg 


3 i"i 0 


r. '.'C c t ■:*: c-:: 


ggt-r trtgg 


ag— gggatt 


tggttttaag 


ttgg 




j> 4 


<J10-> 4^0 














<.I1> .^^.5 














<; 1^ .> DKA 














</ n - H' jmD 


sap Lens 












<4 > 4^.0 














■■'jga a agti'iiaa 


■tgttaagggg 


cttaggrga a 


c tatgatgat 


gacttt ttgt 


tgattttgaa 


f-'. : I 


ar. accgg.-jrc 




ta a aag t t.ag 


a ta ag tt gt g 


gttgtggt tt 


■gat ttt a aga 


: . . j 


-^agr^^-'--':'^ 


a a agate t a a 


agg a ggg a.a a 


gggt attgga 


aa tattgtgt 


at :atttgag 




3 '-a r i ■:g': g*: 


rttca-gatc 


eta aatg ret 


a ttt t aaagt 


c a tcta at a : 


tg:tctttat 


— 4 t' 




agagattt zz 


a t a a a :i g ra t 


1 1 ag :i at t tt 


gg ag.gcagtt 


gt ^atttt gt 




it g'-_ gg ig 


tt ggtttgt g 


gagtt gggca 


ggtgtgaaag 


ggt a aa a tt t 


t a : ^ 1. 1 1 1 g a a 




t'Tcr g-:t: :*: 


gttctctggg 


a te tag t aca 


tt gtta^gatt 


at tt t ct t g a 


ttg aaaatt t 




-:rgatg 


ttgagccctg 


■tat tat tact 




t aattatgaa 


ttgatggtaa 


4 r " 


a'Tr r :a::c :a 


aa a t aace ag 


ttaagt g-ttc 


acgagagagt 


agt taagca t 


ct t tagaaag 


54 'J 


aaac-:ggg-t 


tttgttcaca 


tagtaggaag 


tgactctttg 


ggtggtaatt 


tat ttt gga a 


f-', [ 1 ij 


a ::a i' aggt ag 


at tggcagaa 


aaat gggaac 


at gt aggta t 


tgcgatgttg 


gtgcatgtct 


tf' I") 


att a-tttgg 


gataggct tt 


cttagrcttt 


tct caaatga 


tagttgagtc 


agt tt tc^cag 


7 5 ij 


tggoaatt ::t 


gagt gacttg 


cgcttgtctt 


atggtgtggt 


caagggacgt 


t tagaac^tac 


7t U 




ggaaaactt t 


tact gaaa'ja 


gcgaag::aga 


gtatacrggc 


atgagaggga 


agatgaa tat 


84 0 


t ::ac::t 5itgt 


a^::a::t-::ttt 


garaat aa at 


at agt att 1 1 


toaaaaaaaa 


aaaaaaaaaa 




agt ^aa^aaa 


rtgaaatrgc 


aa gt ::aaa a a 


at tea 








< 2 1 0 > 4 21 














< 2 1 1 > 7 4 5 














<2 12> :)riA 














<2l.';> H'jm-:) 


3 ap iens 












<4 0n> 42 1 
















gg-:g-ccgg 


gtaggtcrta 


gatgt tattt 


gggat-t-ttt t 


a t aa 1 1 att t 


^'i ' 1 




t tcgagtcc : 


tgggatatgt 


gagctgtttc 


tatgc at aat 


ggatatttgg 


1 : 0 


ggcr. aaoaa i' 


agncc^ctg- 


ttggcttrta 


tt tt gaat t t 


tttt ttt 1 1 a 


■ttatggggtg 


: - 0 


::'::tjaa ggg t 


ggctgatgi^a 


t atggt a t aa 


tgg ta-t-t 2 ag 


tgtaa ag tag 


■t t ac aatt a g 


24 0 


giigT. gga: 


gttct gt age 


at 2-2Z attta 


aataagttt a 


ttttat t ttt 


tggcccgtta 


3 : 1 0 


a -.:c ::tgr 'lan 


-tgctgcttg 


tactggtgcc 


tgtacttttt 


tgactct tat 


tga teat att 


< • . 0 


c^a'-jgac'j^t 


ggttgtcatc 


r at t a tttga 


tti'tatttta 


tatgt-ttagt 


■tt gtgtggtt 




ggcggt guat 


agg-t :ttt 


ttatatggtg 


■tt jtcagttt 


agct aat t a a 


t ggtgtatgt 


4 : ■■ 


d ■■ - ^ - - 3 




t a 1 1 gg aaga 


g a - tga a 1 1 1 


crac a taa a a^ 


t ttt gaagat 


b 4 


gc tr. ggg-jrr 




1 1 aatcgaaa 


gtt aacattg 


tctgaaaagt 


tt tgttagaa 


^■ ■ 1 


cna'':t:g I'gg^ 


a r rt r a a aa*: 


2 a gtagat 1 1 


ggaagtgatt 


■taaag ttaaa 


tt' ^-Lt 


'■ ' ■ 


gg:::-c :* yxz 


gtgct-taat 


tgtttgtaag 


tgt a at a tt a 


ggatgtttaa 


gatgttagtt 


7 2"- 


t g irc" "."'t': 


tgt t agttgt 


cagac 








7 4 r- 


<21;)> 422 














<2 1 ] > 7- 4 














<2I2> DMA 














<2I'^> Hjino 


s ap iens 












<400> 422 














g^igf.t: :ag*: a 


g::a a agt 2^2 


a t tt gtc t a a 


tt 1 1 ttgagt 


tttg ttca-tt 


■tagct a atgg 




gargg-aaag 


gtggtggtgc 


ttt tatattt 


ag jcagaagt 


tt ttg:ttar 


tttctt-taag 


1 j 


ggcr.g-aggr 


I'ca gtt ::t :a 


tg-tgttttt 


gg^tgggtat 


tt gttaa t ag 


aggagaatgt 


1 -J 


:::.gggr.gg::g 


g::ag:agrt:: 


t g tt ttgagt 


go :t a : a a a g 


ttaatg tt tg 


gt gtta gaa a 




:: i':' :sr iMTt 


att aa.a zz^^z 


agaaa age a g 


■tagttatgtt 


cagt-tagg:t 


■tat g-ttgett 


< 1 ■ '. j 


c 1 ::r g.-r ^ .3 a 


gtg-::rg':ag 


gag- tg -org 


: :aag-:t tt t 


■tt 1 1 tt a t a t 


:tggta:att 


. *'■ ^ 1 1 


gggg-c- g ::a 


::a3ggcttcg 


1 1 a a 1 1 aa a g 


a:ag:tt ttt 




gt ttgt agat 


4;. 'J 


^':ggag:^::a 


agaaacacc 2 


t gtgtga-tt : 


t a t a : a : a tt 


tcaggtggtt 


tgt gttt-taa 


4,u,i 


agc^::ar f: gat 


g::aa ::ttgaa 


aggaaa tagt 


ttaatggtgg 


aaatga a^tta 


ccat tt at aa 


4 1 ) 


cr r.-rgr r. r t: 


re:: at cg.aga 


aaat'gat tea 


t gaat t 2-2aa 


at tagat tgt: 


■tag g aag a a a 


1- ■ i ' l_i 


r, ^igga-gi-cja 


cggtactggg 


ctctgtgatt 


tt rttagtt : 


ttgtagtctg 


ttaggtgaga 




■g :f a -1 a -3 '7-":. 


tttarttc:g 


cttctgg-ag 


gg 3ttt ttgg 


gtt atggga-g 


a aa tcagag a 


7 til 


ig laa': gno 


ga aa 3t at ga 


ac^. ac ag 'tag 


aagt'-tc^gg 


gc- ag 




4 


I i> 4 2 i 














<2L:> 124 1 














<212> DMA 














<2L3> Homo 


sapiens 












<400> 423 














ctcagagagg 


tt gaaagat t 


tg'tct acgaa 


agggacagtg 


atgaag'TJta.a 


get tt agat't 






134 



caggat-gtct 


gactt taaat 


t gaaactt 1 1 


aaa gt aat ga 


gt tt ggaagg 


gtggggtgtg 


12 


0 




gatgggggtt 


t ttt tt gttt 


ttagcggata 


gt ga aa tc 1 1 


tgtttgtat: 


1 - 






':gttg::tttc 


t taaaggtt t 


tttttttagg 


rccgtcgttg 


tcttgcggat 






c aggrancac 


tatct ttacr 


t tgtot ::taa 


at aa tctgga 


gaatggagag 


agt agt gat :: 




;') 


agctcaggg^ 


ca ::agt:gcga 


tgagga::.:at 


ttt ttcac-tt 


ctttaaatg:: 


aggaaga aa 




'■' 


g ::agagt a a :: 


gtggaagcgg 


1 1 tac a ::tt a 


tt get agt at 


att gtgaatg 


a t at gaa 1 1 :: 






:ggraa--tg 


ta :: ::t gt ■: ta 


1 1 aat g tt a 


t a a :: a ggtat 


tgggatgt ag 


1 1 ta g-t ta :: a 


•t 




1 :at::gc::ai: 


tt atgaggtg 


t ttt tt gt ag 


at 1' tgaa atg 


t gggat agat 


gaga gggaga 




:'i 


gi ar aaaatg 


ag::ggaagag 


gtaggtt tt g 


agtttgagta 


a at agat t aa 


taggacaggt 




■:.) 


gr r--cagga 


aggacacctg 


gcccgtaag: 


tggtttttgg 


t at 1 1 agctc 


gccttgtagg 




■..) 


gacccgaaca 


aa iractccag 


atcaccgggg 


gtg:agatgt 


gagagggatg 


tagt tg ta-ta 


7 2 


■j 


ragagggc 


r ga gage aaa 


t a^g^gtgtt 


:g::tgct gat 


■ttt ta tga a a 


gg 1 1 aa at gt 


7-; 


■■'J 


aa gaagagct: 


aa gcga gaga 


g t a gca a age 


att t rt gga g 


gttgga-iiat a 


at t ta ggt a g 


v;4 


•'] 


g-ccc-ggga 


gtttgt r act 


■ttaaggat aa 


ggaggactt g 


aacatggctt 


ttgcctaagg 


■'^ 0 


;■) 


cgcggcc^tc 


tcaa rcagc a 


ctaggtgctt 


atctggagtt 


cagcta gggg 


aggaga-tagt 


■j p', 


;■) 


t'ragggcrar: 


rggrgr -ag- 


c agagatc tt 


gt aat ttt 1 1 


agggag-ttg 


tt taac ttg:: 


1 ■) 


20 


cgagctcgo- 


^tgc-acgira 










12 
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<.':iO> 424 
































< 1 2 > DMA 
















< I 3 > H:;ino 


sap iens 














<400> 424 
















■:: a a g a a g 


aga Jtt gt ga 


t at aaggtt a 


a tga t tt a ag 


att agt ::t ag 


ggttgt ag-tt 


' ■ 0 




g ga a ga ': r a 


■::aa t tea a gg 


atggaagg-t 


c tcgtc a taa 


a g rtt actta 


gatggataga 


12 


0 


gga ::-zai.-jc 


gaaaaaggt a 


t ttt' a agate 


aatgg:tgga 


atttggaggt 


rtatgat:ta 






gaa agga 


a gga t a gaa g 


cttgaaga^t 


tggggaaatt 


t :aagatga g 


a a 1 1 1 1 a a a t 


2 4 


.j 


ar::t --.t 


tt ttattgtr 


t a : a t" ^ :t " 


a ttt agat 


atttt^agtt 


tr tttgttta 




■'i 


t -t-r aag:: = 


r gatt :tttt 


gag at gt a :t 


ttttgatgtt 


gttggtta:c 


ttt agat t ga 


.1' 


(J 


c ag- atta^r-g 


t-tgggccag 


tcttgagt^a 


gtctt aaat t 


acagtttt ta 


cctat ttgtt 


4 2 


: ) 


a^gg'-ra^agr 


gt t tt gt aaa 


cttctgttt t 


t att tat at t 


tt tt :c acct 


gaga gaga a 


^ " 


■.' 


C' :aaaa:: '.: ::a 


gtragtat tt 


aatttggttt 


ttgt t aattt 


t-ttt :aggag 


ragatatt':a 


5 4 




t It agg':ga- 


a:rg- atttt 


agt ttttt :t 


tttga-ttta 


gaagt:t- ag 


a tt ga ga ag a 


t', ■ : 




t■ i a a at ^gt :: 


aggttgttgg 


g ga a aa aa a a 


gtg:: = agg:t 


tt tt a gaga a 


a a atgt'g a a-g 


f', f 




a ^atgct - ra 


gg::a atgag 


a ag a at t ag a 


: a ag aaat a t 


a t agatgtg ^ 


taga ttt ttg 


7 2 


■ 1 


agaagcac'-t 


gc t agoaa :: a 


gttt tttttt 


t tgagtt tag 




atga aaaat ^ 


7r 


' 1 


a ■:c ga a 


gctggg-tagt 


aggagggatg 


at g a t :: aatt 


aat 1 1 1't a aa 


tt tt agt tt : 


"4 


I'l 


af rggca r'::a 


gtcttgggga 


a 1 1 a t ttat a 


:trgag::at 


aattggttt t 


gaagtgtatt 


■ ) 


I'l 


r a raagt". t. r 


tggtatoa:t 


a t :: act a :t g 


at t a aa :: a ag 


aat a agag aa 


tat t ttat t'a 


'■) ^-' 


i i 


t -at :tg";tc 


t att .-ratat a 


a atga agt tg 


tgatgaat aa 


atctgcttt t 


at gtaga tat 


lii 


20 


a ag :| s at" a a 


gtgg-tt ::gt 


tattgt tctt 


:t at tt :: aaa 


gat aatt t at 


ttt a a a a get 


li.) 


8 0 


a ig a a g 


gaaga :t vtt 


gaattt gtga 


a : tg at'gt g.a 


a atg ::ag aat 


tt tttt tgag 


1 :. 


1 0 


t -t-tg-gr 


t tg g a a g-it t 


gaaa a at at t 


gtt :agtatg 


ggtgact att 


aga aagt a.at 


It 




t a ag : y.at 


tt ag a t gt :a 


i^aattgaaac 


aaartgggga 


gttggttgtt 


at tgt aaaat 


It 


t c 


aaa atat a'::t 


gt tttgaaaa 


aaaaaaa r 








12 
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<21M> 4 25 

< 2 1 1 > 4 4 

<212> DIJA 

<^13> Homo sapiens 



# 
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<400> 4.^5 



:a ::'tta-iag 


ggt gcctctg 


ccaattggtg 


gaatcatt g t 


tacttctag: 


ac racgccaa 




g : :: : a a ■: 1 1 r 


ttt rataagg 


at tc :gatgt 


gaa :at grt g 


racgtgttt g 


tt tt gggtga 


i.:^o 


a-gg-aj.:r- 


atcgagt atg 


gt aaga agaa 


gttgaaatat 


rtg 1 1 tt a-t a 


at raccagca 


ImO 


gaat acr. ^c 


!:tc::tgaccg 


ggttgttgtt 


gttcatt — t 


atgt at 1 1 1 r 


agtac ragat 


J 4 0 


::' a t a t g -i ^ :: 


atgat tgc-c 


ataagaattg 


ggt gga--tg 


gtttgggrt g 


1 1 a get a tt a 


:1 ■.) J 


::at: ::'-gjr.r :: 


ttcat tat :x 


a tatt ret tt 


tt acgg-at t 


ctgggagrct 


tcrttttctt 




■:: aa:jt tcarc 


aggrttctgg 


agagttattg 


gtttgtgtgg 


gtt a t a-t aga 


t g a a t c a t a t 


4 :; 0 


-5t::atg7ag 


att gat-agg 


aggat : 








4 4 ^. 


< ^ I (1 > 4^6 














<::ll> 8^4 














<M.:> DNA 
















s ap Lens 












< 4 0 ij > 4 :: 6 














z *:. c c 1 1 c 


tttttttttt 


t ttttt :: aat 


ta aagatt t g 


att t at t r aa 


gtatgtgaaa 


'■■ '■ ■ 


a a:, r rtaca 


atg gaa a^-^r ^ 


ttaf- aaatg 


tt gratgtac 


tgtgttatgg 


a^rcacgc aca 


1 1 i"i 


t: acag-^atg 


ttgr 1 1 raga 


aga rttgaaa 


tgtcattgat 


agtt t aaa a a 


ttctaca zzz 


1 y ■■} 


gat J-i^^ 


tgaggaaga- 


aat 1 1 a at gt 


cttatttgaa 


t tragaggtg 


z at taa at t a 


:: 4 ■■' 


a itgatagct 


ttacttgg^a 


aataat agtt 


gtt act tgat 


ggtattcaag 


aagaaatggt 


3 '0 




t a aat tcaga 


aa^ gtt 1 1 r t 


taaaggtggg 


tggtttt- a3 


aaagtttt::a 




g g t a t a a 1 1 


tttgragaaa 


acartgat gt 


era ac a ta rt 


gatt tgrggt 


z z ag gaaaca 




jgjtccr to 


a a gt t tt a ag 


^■M'^tiggggt 


tc z ttaacga 


ttaagtt t:t 


gtgttgtaat 


\ ^- j 


c 1 a ^ag-g-nc 


:t:rgga-tg 


gatagggag: 


arttgggagr 


t gt a ta r t at 


z agt rat aat 




g-^atgg-agt 


gt aa a agat g 


at ttaa atg a 


crtgagatgc 


t tttgaggag 


tggtgcacta 


'} 'J 


gac--aggag 


tg :: ::actgr a 


gggttgtttt 


tttgttttag 


t tatcara : i 


rat aca rage 


':' •:'':') 


r --a gag 'ag 


taatggt-tt 


t ::tt gt a a ta 


ggaaaaaagr 


tt r rt grt a*: 


trrraagaar 


7 t :"l 


c-'t-jta-.tg 


gi^ aaaa tt t z 


ttaaatgata 


t z tag gat ra 


cagtaatgat 


cigtcggaac 


'/ 8 0 


:: agr agar. Z3i 


::at ttaaaaa 


ttcatt::tta 


t-rttrragg 


rtgtgttgrt 


r rgtagtarr 




r *. a : 7aga 


tggagatttt 


gagggt :-:g 


ttgg 
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<tlO> 4t7 
il> b;:8 

<t 12 > d::a 



<^ 1 ^ > H' JITIO 


3 ap lens 




c4 30> 4J7 






act tgt a at t 


agcarttggt 


gaaagrtgga 


ttgattttt t 


1 1 rt r g aa ag 


agt a aggtt t 


a 3 a a t 5 a t a 


gt ja: ttt ga 


t gt ^ it *: t s^. 


=j t a -it 1 1 a ag 


ttgrt atcag 


■rtg it -at t a g 


tttt itjggr 


gggtgr raaa 


tartgrtgt g 


tta:.ggaaat 


agatatttgt 


g r agrtc aat 


tggat gaa a a 


ct tgcataga 


at t rtgatt a 


gaagtattta 


a ataa r ra rt 


r rtttca r ag 


tag rat gtgg 


at ttt aaaag 


atttgccctc 


t tt raa aat a 


1 1 1 1 tgca aa 


t t^gagat a ag 


tg r aaaaa ra 


agatgtttgt 


ag rtgttt ra 



agga agat aa 


at aa r actaa 


actatgrtat 




a r rt gt t a ra 


tttt r aagtt 


a a 1 1 - a t g t a 




tt rtrgt- t g 


i a^. r t gr r it 


t raaiggr^ra 




t agttttgra 


a r r :^t g.at ig 


agt a aat aaa 




aatrtatttg 


t at a gt at r r 


atg a atg aat 




ttat gragag 


at ta a atg ac 


at r at a at ac 


'< 1 ' 


a atagtgggt 


ctgtt tea ra 


tgtgeagttt 


42 It 


tt tatttt rt 


t rtcaagegt 


tttcaagatc 


4 8m 


at ta a raaga 


at aa rat t ta 


aaggagattg 


b4 (1 


g a^ra g aa.aga 


t tgagaaaca 


ttgtatattt 


f.". 0 i i 


gagagagt 






t 3 H 



# 



<'':i3-> Horn' I) 


sapiens 




<400> 4: a 






a';:a.:i ^^Z'a :i ^ 


tcttc::tcct 


caattt gara 


t:?ta*:gg:gg 


t -cctgr agt 


oa gagtgt aa 


arc".*: g:a ag 


taagga aggg 


atggtcattg 


a i jLp- gar: a a 


a ::c :: znaz 


gragtgtatc 


a^-:fam a : a ;?c 


tgt ragaaaa 


ttcatagaaa 




gt-:targga 


ggatargttt 


tr.rr :aaar.q 


tggtatagca 


gtggrtccag 


a-.:a-.:agaJiaq 


attratgggt 




caa'jrgrqar 


gg::a agagca 


gaatatttca 


< :; L 0 > 4 2 9 






< 1 1 > h 7 5 






<2I2-> ONA 






<^ I > H JTI J 


s ap lens 




< 4 D 0 > 4 2 






actatc*:^ ::a 


ac :: rtgagca 


1 1 aac act gc 


r c a ;i at ::;:( ^a 


g : a ra a a r 


a age ract ga 


a a at a r ar. ag 


t tcccaac a a 


at aatg rtta 


r a r "J r f: L a 


a :: a iract a " a 


ctttgtatgt 


r ar g':at r 




tagtgrtat : 


g ^rag-t:t a 


rtt rt: ir 


gtttcatagt 


a aaa ag.?: --j r 


zzzzza raaa 


cc a :e r ag a t 


g-":t-r7c aaa r 


rtggagt ggc 


t aag a a agt a 


t :.jttaa-::agt 


gcracgctga 


aaattgrttt 


gT,:a:gaagc 


attacgggat 


gc tataac ra 


t r-tcc ia 


aacagt raat 


t taaaaaagg 


:: aca a :: a 


c atgt 




< 2 1 0 > 4 :^ 0 






< 2 1 1 > 4:4 






< I ^ > riNA 






< 2 I 3 ■> Horn J 


s ap lens 




<4 00> 43:) 






a:; :t -tgc'-^ 


gaagtc:.: agr 


gag igga .;rt 


St r a g aag -i 


t r. ate ::t r a 


tgg igga ags 


gag-::a:ctt 


gtc-jattgrc 


agggatttgg 


jctggaatg:: 


tgggcttgac 


eagtgagtag 


gatt gt ::at a 


rtc atag t :t 


tgggctgaaa 


iracrtggga- 


agt rat rt ra 


aagtcggtg: 


ggc -zaz aaag 


at 'r rttgaa'r 


act tgtcgtt 


gggaaacatt 


gtcg 
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gat raaagaa 


gtatcccttg 


ctaattcaag 


*> 


0 


ggt tt gtat t 


tgrt gttaat 


t ggat at rtt 


L 


2 0 


ctttggtgga 


tggtrgagga 


acagctttcr 




gaaagrtggg 


tgttt atgaa 


gttg a ag a r r 


"1 


4 0 


tg ggt t teat 


tgatgaa aaa 


agaat ag r r a 


3 


0 :) 


rat rartggr 


crttgrat rt 


ggaartggtr 


3 


' . : ) 


tctccagrt g 


ggaatat tac 


grgtctgtct 


4 


2 0 


■^■35 a" gat a a 


t rttgag ra r 


t at aagaatt 


4 


^0 


gaaatgtaga 


ctatctt rtc 


at rca 


0 





at a r r aaggg 


ggggtgggt r 


aagaagctgg 


0 ' 1 


t att rtctat 


gtgat raggt 


tt 1 1 a r a a a a 




at 1 1 1 ac aac 


t tt gat a ra g 


r aat gtcat a 


1" 2 


t a gat agtct 


a r gaga a ga r 


gaaartttgr 


2 4 0 


aaara rtt r a 


t rrtcragrg 


ra rt g r rt ra 


3 ■.' 2 


a at aggccgt 


gcgrtggrat 


gcaa act rt a 




t ■: rt 3ca r aa 


aa gggt t ■: tt 


ragcttrtrt 


4 ^ ' 


agtttcatgt 


ggrrttggaa 


a at a ra ra rt 


4 H :-| 


a aaa r atcag 


gtggtt rtgt 


crt ggtggrr 


24 0 


ctaggagtcc 


caaaccggaa 


aaa at agg :c 


h 0 


t gtc a r aga a 


c a a a t g r a a a 


aga rt rtt aa 


^■J t , -J 








0 7 5 



■ritagtag^g raraggrrar trrgggsgtg m 
a^grttraai tg'ega a^.gg g ^.aggagaagt 
^■.?g':g'-agg^ rtgtgttirt crtgagagrt 

ttggraattr tar aaag aag tggargtaga 24 n 

cgarc^tctrr atttacaaag agrrggaggg j-cii 

ctargaggct gctgagatar trcttgtgrc .2rij 

crrgctcrtc ctcctrcggr tgtgcgtggg 4.0 

4;M 
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<210^ 431 
<^ll-> 581 
<::12 > DNA 



<:; 1 i ■> H-jrro 


sap)iens 












< 4 0 !") > 4 31 














a .:a ia j': :t 


cc':ig::ccgac 


c^cagc gg::ct 


aat gaaact c 


tggcaac tt a 


tcttgggcgt 


tO 




ac t a j::t zc 


a ag tc t a a gt 


gaggcgggga 


gtc aattt c t 


1 1 atgatt gc 






a ga r :: agaag 


c ag 3 gacgat 


t a gg tt agt t 


ttgtggtaag 


gt gaa tt gga 








t ttttggcct 


gt :: irca raga 


cat tccgctg 


ttt aac ttat 


4 




aggacctgct 


ccgc tcactc 


caa atcaaag 


gatact tgta 


tccttctta: 




a '7 a act. 'J 


atcrctccgc 


rcatagtggt 


-ccaggctg- 


ccgagaaaa a 


g a a act t ggg 






g::: ::attagc 


gtgaaggagt 


gagaggccag 


gctttcctgt 


gacataatgc 


•t 




gzzz ::::taaa 


catcrggttt 


aca tat aat a 


ccrgggtagg 


a a ga gagaac 


4 ^ 


■:aa'.:{::ac":ac 


tggacggctc 


rggagtragg 


gga ttt ttat 


gcacata taa 


c t aa tatcac 


5 4 




c ::it ::cgcgc 


ctccatcctg 


a acagc agag 


t 




5 


< 2 I > 4 ^ 2 














< 2 11 > 5 














i;; > l):ia 














<2 I ■? -> H'3:nD 


sapi lens 












<4.>M ■> 4 s j 














a ":r -: - aa :*: r 


a a 2ft *: t aca a 


gttacat ttt 


t gctatagtt 


ttggctaaat 


ct t gaa tt a g 




':'::f'::a j a ST. t 




g agtg 1 1 gat 


1 1 1 ag t at g J 


c " tq at -i^ :? 


t at a tt t gt t 


l:. 


c:.r:'ja:agtc: 


atgtgct rtg 


taagtcct eg 


attt accat g 


actacattct 


tagccaggtg 


i t 


c^-gc ir a. a CI 


gg aagaagag 


att irtrcagt 


at atgac agg 


taatgt t gta 


gagttggtgt 


C M 


c::5i",cca-:'C3 


1 1 at ::cagaa 


tttrcagtg: 


t aagtaaaaa 


gctcctgttg 


caatctgaga 


:'■ 1 


agg^jgaii^g 


tg:a--acgc 


ta tagt 1 1 a a 


t atagttagt 


t ttattaggt 


atttggttaa 




ag- licgrtg- 


t : ga t at ::aa 


t tt :t t ::aat 


tttagatgct 


tt ::cgaagga 


a gt g taaagg 


\2 


raga jgc':ga 


cccagaccaa 


age tt aa age 


t tt tagaat t 


1 1 :atttcca 


t - gtctgat 


4 


tnggrgcr -a 


gtat a agtgt 


tgt tagt tac 


a a aagca a ag 


t'ta^tcaatt t 


c t 
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< :; 1 1 ■> 5 3 1 














<::i;:-> i:i:iA 














<C I : ■> liijmo 


s ap lens 












<4:j:j > 4 3 3 














a .:r '-..jgrr-t 


a agct t jt t 


Lgaaaa rt 1 1 


gtgtttggaa 


t at c t tt a a. a 


aac atag a a a 




a-.i.a :"f:ac.agt 


g jt c tagaaa 


t tactaat tt 


t a :ttctaag 


t cat tc at aa 


a :ct tgt tt a 


12 


tga i acgact 


t :r caaatac 


r tagtcgaca 


gactgctaca 


ggraac aggg 


acttagc aag 


18 


c * . c ^ ^: *: *: a *: a 


t ;^ '::.a.:i a gga 


g :cat ct at t a 


j'iZt a.agtta 


gaacattt gc 


tgt tagcta:: 




ava^ngagat 


ga att a.ggc 


gtaatagcag 


ggat agattt 


tgttggtgag 


tagtctca-g 




cc^-gaga-c 




1 1 <::aaa atgg 


tggctagcca 


gat c a agg at 


gt agt at t*: 




a agr tec ca 


gr-gatattr 


ttcttattag 


aaaa atatta 


t a actcat 1 1 


gttgt c tgac^ 




act tatagat 


t gaaatttcc 


taattt att t 


taaattttaa 


gtggttcttt 


ggttccagtg 


4 8 


ct-ttatgtrg 


ttgttgtttt 


tggatggtgt 


tacatattat 


atgttctaga 


a 


r.3 



<::10 > 434 
<J11> 530 




<J12> DNA 

<:;13> Homo sapiens 



<4 00> 4 34 



a 'jaagaqaaa 


acrcctaaaa 


aaaggatggt 


tttagat gac 


aagct ttacc 


agaga gactt 




a ::[aa gt f:.g 


rragct tt at 


tagt gaagga 


a c 1 1 c t a a t a 


gt c a t tact a 


atgtgtagaa 




crc:.. ca 319 


a aaagtat t g 


aaa a a t at gg 


ca gt a gt aa a 


at a ga aaca a 


tgaataagtc 




z 'c:: ::af:. ai :: 


ct:. aattgta 


gt gt agttag 


t gat t at ct a 


gatttggat a 


agatt at: gt 


::4 ) 


gga :i gatgat: 


gttggtggcg 


etc aaggga a 


a agaaa agt a 


gcatct a aa g 


ttgtagcaca 


.3 0 ) 


g-:agaggaag 


attcttctgg 


aaggtagtga 


tggtgatagt 


get aat ga ta 


tt gaa tc aga 


.) 


tcgcacct 


ggtgaagacc 


ctgagg atga 


t tctgatttc 


tgcgagagrg 


aggat aatga 




-ga^ga'-Jtrc 


t tt atgagaa 


a a a gt a aa gt 


t aaa gaaatt 


aaaaagaaag 


a a gtg aa ggt 


4 r :J 


aaa^icco'cca 


gc agaaaaga 


aagagaagaa 


at tt aaatc t 


aaatgtaatg 




5 3 


<J10> 435 














<J11> 677 














<Ji:> DNA 














<Ji:'i> Ho'no 


sap lens 












<4 00> 4 35 














a a':,gai 


::t a ac c aat a 


gat at t a g a a 


a ^ agt agaaa 


ga taagt t ac 


a?gttaatgt 


K 0 


c ":a -it g act a 


g agt 2 aa t ai 


t aaaga gtt g 


t a at tt aagt 


aat t taa a ^t 


ga :: at ::ta at 


It:'' 


t a aaat t a 


zzz at aaaa*: 


gtat 1 1 ggct 


t tgg a at t ca 


cagg act cc^ a 


aa :: a ag ta a a 


10;, 




a g a t agt ta 


aaa gat g tag 


atatattgaa 


a I a 1 1 1 a a ga 


g " r 1 1 a 1 1 a a 


1 4 0 


tgaLttr-gr 


t actttggar 


cttctgt t t t 


t tt tt t att a 


tggt ttgaag 


cct rctt aat 


3 t- :;) 


a : a a t c t .a c 


t a ga ::aga a g 


:at gt tatct 


tgttgtt taa 


gat aatcc a g 


taaatttt:. a 




gr ccact caa 


gtg— gcttr 


at ggctaat a 


cgttt ttctg 


gattc agt 1 1 




4 ^ 


-.-aorgg 


aaggtttttg 


:t ::agtagc: 


ttggtctggt 


cct - agt a :t 


tt ::actgt ra 


4 t 


gr. -agca:cc 


gacagttt g a 


gt tattgctc 


tgagagt :ga 


a t ta tt gate 


a at att tt ta 


54':: 


a*, gv r aacat 


gtr.tatatt:: 


ttctgtgttc 


t gt a aaa ttg 


tt gttaaatt 


ag :tgct aa a 


t.' ■ j 0 


a: gg:t 


t at ta ac gt t 


tat a t ttgaa 


tt ::t :t" tat 


tg 1 1 aggga a 


aagtttttt :: 


/ 




ttatggr 










K 77 


lO > 4 36 














<;:n > 57 3 














<;; 1:: > IJNA 














1 > tioinj 


s ap iens 












<4 00> 4 36 














a-:::: ::--agg 


gtgggagaaa 


tggtgaagag 


t t'gt tcct a t 


aa ttg :;taa 


:-:tagtggat 




■3':i'3'?-'^':?tag 


att ag t at :: a 


t tcggat aga 


tgtgaagagg 


acggctgttt 


g^g at a at aat 


1 :: r. 


caaggataaa 


attcgg-t ^g 


ttga:agatt 


ctgtttc:ag 


cagttttt i z 


ag : a a ':a gtg 


1 \'i 


g.ig*: g-i- :a 


gt att'gt gtt 


c tt gt a a it t 


t a :it r ttg at 


teg 7 a at t at 


t-ggt at ata 


^ 't ' ' 


atg::tg-t - g 


aagttttgt : 


ct at t g g aa s 


agt t:-gtgt 


tg t:igggg*tg 


t rgtt aa jat 




g-gat g 


aggaatgggi 


tgggct aatt 


t:tt gccgtt 


tt ::ttgga a- 


tgggggc atg 


■i f ■. , ; 


g'':aaa': acag 


tagggtagtt 


t agt t tt tt a 


c a ta gaa ::at 


gataaa ::t a t 


ac :tgttgat 




g- :a:-g- :t 


gttaatgaat 


att ata gaag 


gt at gaaggt 


gtaatt a t : a 


taataacaaa 


4 8(: 


acao :: ::tgt r 


tttagggctg 


ac tttt ::gtc 


ctttgac ttc 


ctcagccttt 


at tcccatct 


54 (■ 


t '":g-:'t ag a :: 


tg :aagtatg 


tttgtattaa 


tgt 






57:.' 



<ti':i> 437 



130 



<::i2> jHA 

< j 1 ^ > Homo sapiens 



I > 'n is cofeature 
< j::::> (1) ... (645) 

> :-[ = A/r, C jr G 



< 4 ")■:)> 4 57 














a'-.:diattqgta 


tccanat-tt 


gttgaaattg 


t aat gggaaa 


araatat at t 


tcaat ctcta 


60 


t'jcaga*: agt 


ggg-tctrgt 


tttcat aata 


t att ::ttrca 


gtt t a ctgta 


tga gt tttgc 


120 


a gga ::t ^ ::at 


aar. agar zac 


::acaat ::at a 


a ::at ^t tagg 


a rca ::agaca 


tttatgagat 


1^0 


cat ggcr cct 


gcgggccaga 


agtatg ::tca 


t gtcttaart 


gggtcctctg 


cttagtctta 


24 0 


L ■.:t:.gg::*:g-::a 


aC'i: aaggtgt 


-agctgggirt 


gaattttcat 


tt ggaat ::tt 




3 0 :;) 


g:igr cc 


c raaggc :: at 


gaagtttg:t 


gg^aaaat gt 


at gt ttt t at 


ga :: agtat ga 


3 6 0 


■::t. gaaa: ooo 


aagctatct r 


::tgact tcta 


g ::tgggtaat 


ct-aggccct 


aaatgttgo -j 


4 2 0 


r-i-:agt:: 


agaggct ggt 


^a :agt t ::tt 


ag:-atgtgg 


a^i- 1 ^tt ^aa 


ratggctg::t 


4 M ■:") 


r: .{rt - ::a 


agt :ag::aag 


aatagrct gt 


c atat :agt g 


tat at t ag g c 


1 1 a ttc agga 


54 0 


taartt 'i'c-:::: 


act gatgagc 


caaacactaa 


ctgattttag 


agcttaacta 


c at rtgcaaa 


6 0 0 


atncng*: r. a 


:c a gag go a a 


gtcat att ^a 


gggaaggaga 


agtgt 




6 4 5 



<210> 4 33 
< 2 1 1 > 4 3 5 
c.^l2> C'MA 
<213> Homo saoiens 



<4 00> 4 3 3 
acagaat tga 
a— t :t ^atg 
t'-: -.^caggtag 
[\oao ::ct 
a :i aaaaagt : 
tgr att':atc 
gaggtagaaa 
t- igtt : ::ta 



g a ga :: a aga t t g :: 1 1 gt a a t 
aaaatgaagg aaaagaaatg 
aa::agrag:a get ::at-::a :t 
-acttgttgt 
a aa act a :: a a 



ggatcatgag 
:: at att 1 1^ ag 
ggcatcg-aa gga-ratgat 



ggagatgctt 
tgt gtt-tg- 
gttgaaaagg 
c gat t aaaaa 
tt ggaaaatt 
a aaa rat ::ac 



a ::t tcagttg 
ttt aagt :: at 



:agatga tgatgtcatg 
gtcatg t--g-:taat 



ctagctctca gat aata:: at 

gaatgart::g agrtagatgt 

ctttgg-aat t-tttcttag 

at-ttttgaa ga-tgttgtt 

tgtatg::agt aatragr::aa 

ttattcagaa aatjgag::aa 

gtat^'gagta tt::tttatat 

tgatgtagta tgaaa:::::tg 



2 4!"i 
.3 "i'"' 
3 ' ' 
4 2 M 



4 3 [ 



<: 2 l^'i > 4 S 5 

< 2 1 1 > 5 :^ 3 

<212> jNA 

<^ : • > Homo 



s ao Lens 



<4.rj :> 4 3:^ 
a :ag:a gt tt 
aggttca aca 
tt rtgtttgt 
a a a :: a t a t a t 
tgagtgt :tc 
gtttttg-ct 
gt-atagtgt 



gtatggrt :c 
gtatgt r:: a :: 
ggaaat gt tc 
a-tggaga:t 
cctgctggtc 
-atttgi'tgt 



gtag-tgtgt 
aaatgatga a 
cacagtt act 
tgtg aata a 
gaagt '::oaoa 
atgtgtttt:: 
tgtctgatgg 



t r g a a : a gg: 
attt :att 
tt at 3:ctt : 
aa ac ag : ag: 



cattta::rat artgt:::t:::: 

gat 1 1 tctgg ctgaagacta 

atctgtggat gggtagaatg 

ggtaa:a::ag atgtagg^tc 



gatatg^aa^ aaag::ctttg t::t::cctgat 
a::acat:^aag agaggacatt taa^ratttga 
ttggttggra gagaatttga attggagatg 42L' 



12 1 ■ 
1 M (■) 
24 0 

'J I 

3^;c 
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aa:tttatta tcraggacgc tgagagtata 3cat5::atga 
gargtaa^^at gccaagcaga aatagggagc atgtctacag 



:agag::tttt agagcactgt 480 
:ca^t::tatg aaa 53 3 



<2I0~> 4 4 0 
< J 1 1 > 3 4 1 

I 3 > Ho:n:i 



saoiens 



v4 00> 44 0 




















gatccatr ja 


atrgtggtcg 


g-aggag-aa 


g::c-tgrt 


ca 


6 0 


CaCZC^Ca '2 3. 


ctcgca ::cra 


gaat tgt :: aa 


agar a ::agat: 


cgc aaaa at :: 


tac^gatcc 


ct 


I.'^O 


':agn.7c:a- 


:: aca aaaaat 


aa aat ::t:c^ at 


gt- = ::caarg 


aac zc ag a gt 


c agacga :: 




ISO 


■rrggag-ac: 


ggcaggjaca 


gr ^agaaagg 


agacaagt ga 


aaa ::ggt :: ag 


atgga^a :: 


ag 


24 0 


■J'-'ggaggaga 


a aagacagag 


ggagagagac 


catcgggaa :: 


aatcagaggg 


gccgagac 


ga 


3 00 


r. :agaa^agg 


g-cagcc-ga 


ga-agg-cga 


gc::agagt-t 








3 4 I 



< j 1 0 > 4 4 L 
<OIl-> 572 
.:2 12> DMA 

< 2 1 > H- : 



sap Lens 



22 1> 1 sc_ feature 
-222- ( : ^ . . . (572) 
<22 3 > :i - A, T , : or G 



<4^)0> 44: 














aagttt :?g:jg 


at aatt tatt 


atgragcaag 


ag ar aata t a 


caggartt -t 


tanag::act t 


C 


'■i at at'gt r .a a 


t at aa at etc 


eaanaaaaaa 


gatataca at 


gaa acat t ::c 


tctt agttat 


22') 


gg-caagg 


ana tt t tnt t 


ttt t tganaa 


t at tc"^<^aa 


aaa g ::t gat 


t aat gat atg 


1 H 0 


g.-'t ttggtcr 


ta::aatt-tta 


tgt aattt-t 


a a ::cttgat t 


ttat tttatg 


agtaaat rat 


2 4 0 


t atcctt'-.: r 


agaac rt ta a 


crrtt::^crr 


1 1 acaaagt a 


gaaat aaacc 


atttgccttt 


3 L') LI 


a at a a at ".: a 


ttaatatagt 


cttggatggg 


:a gatt ttga 


gttattttt g 


grtggggggt 


3 h i.i 


gggaaat agr 


-tgtggaggt 


eetaaa aa ga 


tctacgggg- 


t tgagatggt 


tct ::tgcaag 


4 21) 


gr .ag-ar^g^.g 


ggttcagggc 


c ::at 1 1 1'agt 


::t t tgt t etc 


caggccattt 


ccac aaaatg 


4 H (.) 


g^ga:i ^^-^ 


gtgt ttt ::tt 


tt agtttgrt 


::at .aa tt c a a 


agat gggggg 


r at ggac ::tg 


54(1 


gg : :'-tt :t a 


ggtt agggea 


tgaacctcct 








572 



-2 : :> > 442 

-2;:> 37 ^ 

<2 : 2 > DNA 

•':2:^-> Hot'i: sapiens 



1 > in LS ::_ feature 
<222 > ( I 1 . . . (379) 
<22 3 - n = A,T,C or '0 

<4 00> 44 2 

tctcagctgt actgcttaca cgtcttcc:tt cgtntt'ta'tc tacc^ccgagg ctgac^tC'ttt Gi) 
cc::cagntgt gcagctgccc actgtaaggg cagcagcagc aatgagcctt cctctgactc 12 (j 
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gcti^agct::a zc::^cq::tgc tggc :: ::tgtg aggggg::agj gaaggggagg ca j::cggca r IRO 



■:: ::a ::aagt gc 
gggt-c-tgt 
c ra.-igga :'Ct 

aaa ^ rgcacg gagtgtgta 



::s:^r-g::^rga g::t ggtgcat ta::sgagagg agaaai^acar c :: a ga 
aga ::cc aggg aggarcttat ctgtgcgcga a aca ::accag gctgcgggrc 3'.):") 
gaaagracri: atgtgngga:: 1 aagt rctt a ret ::t t :: :: g gagatgtagc 



: 2 1 ■■) > 
: :: 1 1. > 
:::lj> 

; J 1 S > 



44 3 
5 I I 

DMA 



;ao Lens 



< ."^ i.) > 

< ;j I > 'n 1 3 ::_ f e a c u re 

<:;;;:> ( ii . . . (sii) 

< J ;; > n = A , T , C or G 



<4;")i)> 443 
:i':^-g = --::- 
tan^.gccr: ra 
ag"j'icagg::a 
cigvtga-tr 
tg.;^, --av?-a 
g-.agartrta 
ag.:'t.g-T:ctc 
-i:: :iagg-:ag 
ga-:..:cagagr 



aaaggrtcgr tt rac tg-ta 
gai'ccr -tgg aggaggggcc 



gtgrgg: 



:a :: 
:ag 



aa at grca 2 a 
tcccr get-- 



agaagctggg catagtcttg 



::aag::tgaat 
gta ago tcto 
:r gaa agga t 
tot grootgg 



oao tooag 1 1 
tagaoat gaa 
atona tatot 
oooagoagoa 



tgattttota tttaaattta oacttatagt hJ 
aggggttagi: cggctttgaa tagoatgtag 
oaggtgaota gggtgttata gatggtgttt > o 
gtgtttgaoa gtgooaagat oatgottott 24 
tttgttggrr o:at:aggot tgggtgtgtt 3")'! 
atttggtta: aagttctttt taggttatta .v'. 0 
tggatttgto tggaatgaot aagttgottt 4j:j 
ttgtttttgg ttgggggaot atttgtttgt 4 
t S 1 1 



<^I(i> 444 

<;:lt> bL2 

< 2 i : > DNA 

<2l <> Homo 3 ao lens 



< J ! ) > 

< ;. ; > m 1 3 t_ f e a t u r e 
<;:;:;;> ( 1 1 . . . ( b 1 2 ) 

<2 2 > n - A, T, : or G 



<; 


4.10 > 44 4 






a 


t ;igga-agaa 


tt tta tagc t 


aatot atoa t 


a 


tagtttt ta 


at ttaaoat t 


taaat tttaa 


G 


agagg :t ta 


tgg :a a aagt 


gaaat aaoag 




tgotgoooc 


oagttoogot 


oaotrgaagg 




■ttggoag:: 


a : a 1 1 a t a 


gtgg:ittat 




.'Ittggtaat 


at a aa 1 1 agg 


a tato' aga g g 




■.:taaa :ata 


g :-t aat taag 


taaco :tt a a 




a at aagga t 


taaao aggta 


ggatt :aotg 


G 


:.ggtagttg 


0 tgtat gtat 


too^tgaatgg 




taatanott 


oaggg :aaag 


t oaaagatot 




gogttgott 


gt 





agtgtttrag taaa gratac gttgaaaaot " 

aaagta-grat ttoagoaaoa aataagttoa 12'.- 

aaocattgtt tagatgt :tg oaaagttaag IK'j 

ottaggoagj oaogtaaggt ggtggtggot 24m 

t; at a tgg agg tagtigti^tt gtagtgttat 

agttottatt attg^tgtat oggtagtagt .o', n 

aagttaagat aatg:taita aat aga aga a 4 2 'i 

atatgaoatt atotttgtag ggaaaattag 4 hi) 

agtttggata aataagtaoa gtgattgoaa S4[i 

ggtaa:agaa gaatgggatg atooagg^tg rin 



<^'10> 445 




<211> 708 

<:A2> DNfA 

<1 1 > H j'Tio sapiens 
<22 ii > 

<::j1^ misc_f eature 

<:::::: > (i ) . . . (70 3 ) 

<j;;::> n = A/r," Dr 3 



<40i.i^ 445 






a'^'^at cctgc 


tc caacagag 


■rcattgrcta 


cn-:-r:cggaa 


ca ra acagta 


ga ret t aata 


:aag--ggg-: 


■r ag rttt rat 


aatggtgtgg 


agar r gar- 


agrttggatt 


gtttar aata 


a:.g.-'rgg-rt 


trt ratggrt 


■rtgggtttga 


a t. ar rcaf: ga 


eta rttgacc 


aagggccatg 


trt.:rg.::tgr 


aaa a rtaggc 


a rc atggata 


tt : ;r g ::r.- 


r 1 1 a r r c r r a 


argt rcarag 


.rr.:f;.ig:.ggt: 


t ggrattgg- 


■rtt gt at at r 




tgagatagga 


rggr^rtrrtg 


agL^"'at a^rtc 


rtt agttg rt 


ggrttggrrr 


a V. r. gat agg 


t stgtnt gat 


r aa 3it ci 


<2:'\ - 44 o 






<2:. 1 > 6 12 






<;;1.2 > DNA 






< J 1 ■* H 3rri J 


s ao 1 ans 




< 4 :").■.'> 4 46 






ara^graarg 


rgragrrtgg 


at r at r r r at 


tgu j'jatgtt 


ggttgraat-r 


a^rtgtgrtta 


gg^:a.ac:grc 


tC'ttaatttt 


rc rta r agag 


tg-gi rrct at 


t att rtt rtg 


ttt attagra 


g.:v:;-g^ttg 


gaa rtg rt a r 


rg ata r at ra 


a-qrr artag 


r aatga r a rt 


a^r ggtgrtgr 


gtgc-tgctaa 


ggag-rrarrg 


r r acct t acg 




agcttgartt 


tg ragarat c 


■rat':: agcrt r 


t rtgagcttg 


tttgttgctg 


ar r 'g a aa art 


gtagtttt ra 


a r at at get t 


a at t ":t t r rt 






< ;: 1 1"; > 4 4 7 






< . 1 : > 4 2 






<.M . > D:.t^ 






<.j I • > H:rTio 


s 3p i ens 




<40U> 447 






a-rt gaaagaa 


t ta a agt-rag 


aagtcttcrc 


crtttrtgat 


a rtt ttc att 


g rtaaaat aa 


aca aaata at 


gt ag raccag 


a agaacaagt 


C'ragcaatgt 


ggaagaggta 


aagaccaatg 
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tt rttaaatt 


gaatrtgact 


gggtgtgrcc 


hO 


gt ggaaa rat 


■■rgatgtgcct 


ct raacatga 


12 0 


ct grt^gg^rrt 


gaagatagct 


■rrtgcrtrr^r 




ag^r r raagra 


tgrtgagttg 


grraatgagt 


2 4 


atg.ggca^r^rt 


tar raagrtg 


grgart^rtra 


i :'] a 


aaatgacaag 


■rattgga-rtg 


■rtarttggtg 


A ■:') 


tgt^rt attar 


rcgg^rttgtt 


agrattcgra 


4 2 ■■") 


agttggatgt 


tr rt^raraat 


gt rraagtgg 


4-'.i 


aagggaragr 


tr ar agacat 


a rt gragaag 




gtrrtgaaat 


■g^gaata^rt^gr 


a rt gac agag 


<]■■'] 


tgggratggt 


rtncttgggg 


■r atggc a gra 




rt gagcagrt 


■rtat ragt 




1 i.i 8 


t rttrtgtta 


■r^ragat rttt 


gartttgror 




ttt at^r^r aaa 


■rtccatt rag 


g aata rat a r 


12 :j 


atgatgt rat 


gtragtgaat 


■r^rt ar^rtgtt 


I - 


ttat^rttga r 


ttttaagggt 


ta^rtt gat ta 


24'i 


atggt aggaa 


rt — tctgat 


gtrrtggttt 




t arrrrrgta 


tgat gatgrc 


a rt gtg aat g 


f ■ ■ 1 


t gt rtgrrt a 


ag rctt^r aag 


tgggcggagr 


*7t ^' ■ ' 


tg ag r a at ag 


ttctgttatt 


t ra-rttttgr 


4 ■ ' 


aaatgrtart 


ttttaaaatt 


t a^g atgt ta g 


=".4 2 


t grtggaara 


rtgt gat aga 


tt aactgtag 


I ■ 1 
f'^ i 2 


a aaa raa a aa 


gaactg^rc^ra 


ragagaaaat 


f-. 1 1 


aaraggcggg 


aaatgtggaa 


aa gaaat t'ta 




■r rt agatgat 


t'r aagttcaa 


aaggtaagct 


1 8 ^ 


tagaraagrt 


gatgaggaat 


at rttctttt 


24 t 
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ttggttttct 


ggaagtagag 


tt raggaaaa 


gtat gaag 1 1 


a gt aagccag 


ttgt gatat g 


3 10 


tagaaaaa ::t 


tcatttgaaa 


tgc tat tagg 


tt atggggat 




taagatagt t 


3^'. ■) 


gggtctgaga 


cgtagttt rc 


agagat gag a 


atgaatgtgr 


cccaaacaza 


ggcaaaaagg 


4 2:') 


r agaacgcac 


caagctgatr 


agattr atta 


aatttgttgt 


gttttgtttt 


ggagaagtgt 


4M:') 


att :grcrg- 


taattttatr 


c aa t at at a r 


t rtt gaatt a 


rggcat gaat 


aat t at r g tc 


1)4 :) 


a rt ag::atgt 


aga aga aa a r 


agt a g r ta a a 


t rtttgatgt 


rat agt aat a 


aaggga r a rt 


t :.) 


gate ::agc ag 




t gttgrtggg 


agggtgarat 






-t 


<210> 44 e 














<21I> 394 














<^i:> :3NA 














<!!'<> H:)'n d 


3 ap iens 












< 2 2 -.1 > 

< J J : > mis ::_ 


_ f e a t u r e 












<:; 22 > ( I) . 


. . (394) 












<22:. > n - A/r,C or G 












< 4 0 > 4 4-3 














a ": '.Mt-ja ag ac 


rttagaa aa a 


ggaggaaagg 


a jgagaggra 


gataatttgg 


at gaatt-r rt 


^■ : 1 


:: a aagngn c 


gaaaatc rag 


aggttrctag 


agaggattag 


t a a r ag t agt 


at tag tag rg 


12:1 


cga*-.gr cacc 


gatgagcrc a 


ttattgaaga 


gcraagrcgc 


■rt rraggagt 


cagtgatgga 


\ ^ ;■) 


gg:::ag-aga 


ac aaa rat ag 


at g agt rag r 


t at gr rtcc a 


■r ra r r a-r rt r 


agggagt t a a 


2 4 


g-".:ga aaag 


gga raaac t g 


a r r ragag t r 


t gtgatgcct 


rtt rage agg 


ta gage agat 




g-g -a a arac r a 


■r-rtgtagagr 


tt rrrrtaga 


agaarttrra 


a at at rt gt r 


ag rt a at a t r 


.: ■ ' 


ag agtnagaa 


■ret rtgr rag 


aaaaagagaa 








3 ^4 


< 2 1 0 > 4 4 5» 














<2i:> 4'M 














<212> DNA 














< 2 i. 3 ■> H Dm 3 


s ap iens 












< 2 2 .) > 

<22L> misc 


feature 












<222 > { I) . 


. . (4 94 ) 












<22 .< > n = A, T, g or G 












< 4 'i ") > 4 4^ 














a ':aa aaaa r a 


raagga at a r 


a at r r a at ag 


a a a at a gt c r 


tgggaatgtg 


gt r agaagca 




aaggcnrgag 


tgt c tt tct-r 


a a'r rgtg r a a 


aagrtgtgtt 


ctttttggga 


aa r r aggaaa 




aggatccg.:- 


actt aaaaa-r 


taagaat tt a 


a agg.agt 1 1 r 


tt aaatttcg 


accttgt ttc 


1 '-.1 


t'gaagcrc ar 


tttt ragtg-r 


tattgatgtg 


agatgtgrtg 


gagtggttat 


taa-rcttttt 


24 ■! 


:. vc' rt a i ag a 


t tat tgt t a a 


at agat at tg 


tggt t tgggg 


a agt tga at t 


tt:. tataggt 




:. aa.atgt r at 


^. 1 1 a gagat g 


gggagaggga 


1 1 at actgr a 


ggtagrtt ra 


grratgttgt 


-j ^ ' 


g aaa rtg at a 


aaagca ac 1 1 


agcaaggttt 


■tttttcatt a 


ttr tttatgt 


1 1 r a c 1 1 a t <a 




aagt rtragg 


taattagtag 


gatagaaa ra 


ctgtgt rrtg 


agagt aagga 


gagaagctac 


4 - L' 


tattgarr ag 


agc.r 










4l^4 



<21'j> 45 3 
<^1I> 54 7 
<^12> DNA 
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<213^ H:.)m';) sapiens 



<4 00 > 4^.0 
















a-::t*:tggg:c 


ccagacttca 


ctgtccttag 


g::att gaaar 


cat:: 


ac'Jtgg 


ttt gcattct 


bO 


t-::ar, ::c ga 


ggtt aactt 3 


aaac aaaaar 


ggtaggaaag 


::ttr 


ectat g 


ctt ::gggtaa 


IJO 


g:-ig ^':s^a^, L 


rgcttttgta 


gaat-ggtgg 


r-gagaaagg 


caga 


-aggg- 


::t gat taaag 


ISO 


a :i g :i a c c t g 


t^'jaccactiag 


ccac ::aagt i: 


aagttgcgga 


ac 


aaaggc 


gacggtcacg 


.MO 


g:aaa::graga 


rcacc agrt :: 


tgcc aagt a g 


aggggaag 


aaa:: 


atact e 


a a ac t a gt ::r 


^ 0 


:: a ^ at ggga 


t --cgrggtc 


agt gaat g 


g--a::t r-cg 






gagatcg 


pyd 


: .: g :i g sat sa 


= at:gg:actc 


ana rcgatgg 


gcagatgac:: 


agat: 


g a a :: a t: 


catcat ::cca 


4 0 


aga ucat gga 


accarcgtgc 


t tgcaticaat 


agacc t ttcc 


erg- 


cacgta 


ggcat t ::ct g 


4 0 


c ■jac-:-::ac rg 


gcac-tggct 


cagcacagr t 


a gg:: ^aa ::a a 


gga- 


a t a a t a 


gac aagt 2za 


54 0 


aaa r agr 














547 



<::io> 4e. L 
<:;ii> 3e-4 
<::12> DMA 

1 ? > H'j'QCi 3 ap iens 



(1 ' 
n - 



:_f eature 
. . . ( 3S4) 
A/T,-2 or 



<4m0 > 4E I 
a .'t a ■:ttrinr 
-t'T -rggaaa 
t ■: r. a : a 
tc ea -rgg 
g-cc .:gc 
ttgatgc 
at'Tg -:gg 



aa 



: a 



ggtt aaa ang 
aatc :: accg g 

:: at ::ttt e r taagt::at:'a 

gct-g-cat? tctg-cgtct 

craraggtgc rgtggagcca 

gctrartgaa g?ag:ctttt 

^g^:^'?'?? Jta c:ta 



actggrag agccatct gs ntgtaaacaa tgt :: :: ::tgca 

::::raagaa aagaaaatgg tirtgaagjrt ::tgttgtggc 

ag::t ::r a::at ca::tgagg^:: aatgccatjc 

::aaggctctc t::t::aa:gat ggtagggaaa 

cg::t::aaaag agag^t::::'t gagaaaL't::g 

agragagiraa attt::at::tt gtgtg::att5 



1^ J 
f 0 
:;4 0 

3 0 0 

.i ■:) 

3^.4 



4 z-2 

3- : 

Hl in j 



< ^. ^. ■■. ■' > 

<1.2 1 mis c 

<::22:- (1 ) . 

< > n 



f e atare 
. . (381) 
A/r, g or G 



< 4 J > 4 5 2 

accc^taaagt tgccaetrt:^ a:'aggggt::a 
ccrg:a.go:a gaatctg-aa g:agcg:-tg 
gtggggttgt t-atca-agc ataatgg-ct 
tcaaagccag gaaaargaat c:tcaagttc 
gactgagaag cattttcctc gaa::cag::gg 
aatartttga tatccaaatg gagttctgga tecagtttt 
gtaatganaa tcttcactgt a 



gtgatacci'a ctgaac:t5g caggaa:;ag*: 

tatg:aacgt ttagggc::aa aggz'tgtctg 

agtaggtcaa ggat:caggg tgtgagggge 

ttcagtagt:: tgatgagaac tttaactgtg 

g::atgtcgga tgg:tgctaa njta::tctgc 

naagattggg tggtai-tgtt 



(. ■ 

0 

1- 0 

:;4 0 

3b 0 
381 
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<210> 453 

<::ll.> 455 

<::i:";> ::)NA 

<::l^> Homo sapiens 



.■:4 0:J> 4 53 



■"i "-n ::ftg I't aa 


aoago ccata 


groaagttt t 


aaagagtta t 


aggaaoaact 


g 1 1 a t a t a 1 1 


6 0 


■.: aa 'i ga icag 


go act caotg 


■^aQ*^'" 1 1 tt Q 


at 1 1 gaootg 


at QQ^aa ^Qa 


" a ggag aat g 


ito 


a.:?f.:a-cct 5 


-::ar ra::ttt 


trttgotttg 


gat 1 1 gtaga 


ggat t tgttt 


t gtt tt aatt 




n gttttt Oct 


at at ttgo ::c 


taot a aggta 


oacagt otgg 


gtactt tgaa 


aat gtt aaa g 


240 


nf.rtt: aaogt 


r t ga rtga ta 


gaagc agoao 


ttaaaggot t 


o a t g a a t o t a 


tttt tcaaaa 


300 


aaa -jt a: g o^c 


r toagt a a aa 


oat ttta to a 


ttttatotaa 


ctat goa ttg 


at atttttgt 


3v0 


r -:r ga 3 


aaggggattt 


atg tt aa ta t 


tgtattttta 


atgt aaaaat 


at a tgt gtag 


4J0 


■i ga^-. at*:ct a 


a-tt — tgag 


tgatttatat 


tt taa 






4 55 


<Jli")> 4 54 




























<ji::> DNA 














<;:1.3> Homo 


sapiens 












< J 2 > 

< J: L > TL i 3 r 


feature 












<-"■"■"> ( 1 } . 


. ( 38 3) 












-■"■"■■•> n = A, T, or G 












<4'i:'> 454 














aoagag :^ an 


ttt aoaagrr 


gtoao at t to 


c 1 1 -a t a a a 1 1 


tttttaaagc 


t a ta gt t taa 


h 


r. a'jaaaa*: ga 


attgtggtrr 


tatt a tatt a 


at aao tttt t 


attttagggt 


ttt at ga aga 




gg.iaagggcc 


tt at goa aaa 


gaaagtg:ta 


oaattottaa 


t tat ttt aga 


tattttagga 


:.-o 




t tgt atgat a 


a ago agatat 


tt taattatt 


tgttatottt 


ttgt attgoa 


24 0 


ri'.g.aaatt toe 


tgotagtgaa 


to aagaaaat 


at :oagat tg 


aoagtct aaa 


atgg:taotg 


3 ■■") 0 


gt ar.tttagt 


t a at to a aaa 


at gaaatttt 


toagtgatt : 


a ttt taot aa 


-^att :r att t 


3^- D 


gagaagg:tt 


attggt aaag 


1 1 1 








3 H 3 


<^lvi> 4 55 














<^11> J. 3 3 














.■; :■ : > a 














<r: 1 3 > Hdtio 


sap iens 












< J J ■ ■ > 

• : . .o 1 > Ti 1 


f e a t a re 












■: > ( 1 ) . 


. (333) 












' > n - A/r, ^^r g 












<40j> 455 














aor oot tt an 


gaoaaggaa a 


oaggtatoag 


oatgatggt a 


goagaaa tot 


tatcao taag 


(■.11 


g*:g::aggago 


tga :ttotro 


o aaagagttg 


tggtt toggg 


oagtggtoat 


tgoogtgoot 


120 


actgotggag 


gg.-tgatttt 


agtgttg ttt 


at tatgttgg 


(tootgaggat 


gttt :gaagt 


180 


gaaaataa ga 


ggotgcagga 


t tag tgg taa 


oagatgot tt 


ooogtttgoa 


otac agott t 


24 0 


oaoggaca :: :: 


at to taaaaa 


ggggtaggtt 


goaaagt tag 


aot t ggaatg 


o^atggtgoog 


300 
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gtragtg-ggt acgagaai-tg ctgtctga 
aa::gataaga t-z^zczcgct tgz 



tgtgataaaa tgagacaag:: agacct ::ag-:: 3^^0 

3^ ^ 



<2I0> 4 5b 

<2I1> 54 

<5I.s> H-DMiD sapiens 

i.l > 

<.':.":l> mis r_fea cure 

<r,2'::> f 1 1 ... (54 3) 

<jj3> ri - A,T,C or 



<4 0 i"i > 
a-": a a s :: 
a" gc 
•::ig::cg 
:i :iacg 
ac a -.'a a 
c ^aacc 
gccgcc 
■:: '"jag 
gaoavja 
■:: '-i a 



4 5b 
^ccc 
ag --i z 
aa-i :: 
'^'^^^ 

::acc 
acao 
aggc 
^-jgT:g 



tacaaaaasg aacactar::a acaccagtgg cagcaaggg:: aagi-tzgaaga 60 

tg3gcct::::g gg::aatgccc gcrctosaag acacccaaa-:: cgcgcccagg IJ'i 

aggcctccct c iicagtgaca ag::atacgtg gccagcaata ■::aaa::gatgg l^y-) 

ta:cacacag gcccagctaa caaacccctc cccc::cc::gg gcagg::cacg 24.) 

aa:ccac::aa ataactcaaa rr::aagg::ga caacaacarc ^ccc :: ::cac :: 3. j j 

ta=ig:::tcra caacgtrgra scggact::ag ccarctgcaa acgsccccgg <k-\ 

agacai'ccgt ctcccai^aoa caa ::gcc gtg :::::atcccccc ctt::accgci' 42: i 

ttcircgccgc cggaccgaaa ggggatacac cttagaaacg ?t tec ::cc aa 4> ■ i 

agaaagaaag gagac::^cga gg::::aggatr cattaaaiict ggtgtgcg::g 54 i 

54 ^ 



<2 I:." > 

< 2 1 : > 



45 7 
54 4 



<2I2> DNA 



</: L > Hoin 


: sapiens 




< 2 2 ■■ : > 






<22 1 > triiS' 


:_f eatu re 




<22^> (I, 


. . (544 ) 






A, T, : jr g 




<4 0:.)> 4 5'/ 






a ■.xggcgcca a tact gn^ac 


ggcgagcc zz 


g .:c 'ratigt': a catca^ggac 


a gt ga zaa ag 


gat aga'gcia ca acga ^ at :: 


actcagct :: a 


aggggat -t: 


: ggtctctcag 


zia^'ZC zcaq z 


gcgggtr^cag tt^ccagoct 


tccctrctgg 


ggactc- t.-;:: 


: t-tg-tgttr 


-tgcagctc : 


5 ::r.ct::gg- 


: aragtg::tat 


g ag at :ag a 


t^ ]a :aga 3 'i: 


: caaaagrttg 


a ggaa'gcct 


t'lc :tgga^.g cttcatrtgg 


gatac :tagg 


etc .i 







:tctaatgt :cc :^agggc 
:ttcccttt tgg-agaggg 
at gcacagtc ct t g rat ctg 
agcctttgta attratcctg 
actcct t tag atgg t aaatc 
at caaga':;cc t attgactgc 
ttaacaaagc :tggagttag 
agttttctgc .ataatgtttg aagtatt::tt 
tatatttctc ggttgaac:t tctcgcacgt 



ac z aatatct 
tt ggactgag 
ctc:tctgag 
tgt ttcaga a 
etc ::acttca 
aca tattgct 
gt 3^g-t aag 



IH! ■ 

241.' 

3 lie 
3fi:' 

4Bij 
54 0 
54 4 



<21:")> 45S 
<21l> 3 32 
<212> DNA 
<213> Homo sapiens 
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<2.':i> mioC^fe^ture 
<:j: > (1) . . . { 382) 
<:J 3 > n - A, T, C or G 



< 4 0 . j > 4 ^. S 

tiar, jt:ar -.'at 

r. r ■': r g - - r. r a 
r'-.:aanctr. r a 



t :^ a a ■ 
t a a r 



gg::a5 aanc^t t I'ac :: a::aaaag::ga aatgggraca c::acajggaj 6:) 

ggacg tctgaaaagt tggirgctgt catggcgtgt tactz^azz:: 1^:0 

ircac^ g::ac aaagt:: atgc::aaa::g aatrcag:::ag ■:: ggt:: ^aa re 

aaircaaacaa g^agagaaag ttzza^^zzg cagaaattgg agtggatggg 240 

aatrgggagg aztcz^agzz gggaaggaaa attc ::cc 1 1 1 craacctgta 3':iO 

caaccccccn cctgaaagc a gtttagccca tacttcgcac tga::ata::tc 3^.;.) 

tgccaaggta ag ^■^■2 



<2I0> 4r? 

<2 1. I > I*-H 

<2 L2 > DNA 

<2I?. > H.iTlD 



3 ap Lens 



< 4 0 > 4 Z 

cguacr ::r age iraggcac gaaa::::atga agiag::crga m^tiro^itag ■:: ::at: :: irtgg :: e-n 

":g -.^'jr ta Tcg gtagtaa::::*: cgtgttatga aijaratgaa agira*:: ggaat zztaz^aazz 12'") 

aa^'': ::c". ec a*: c. a ao a gg a gaaat:g::aaa t a c :: a:: a zzzzztz^ IhH 



1.0 > 4^, 



1 0 
DNA 

H'jm-:i sapiens 



< 2 z. :.i > 

<22 1.^ irii s :^_f a ature 

<222 ■> (!)...{ 190 ) 

<2 2 .< ■> n - A/r , C or g 



<4 1 ") > 4/ 0 

a':'-i:v:zgzz a c::agggag:c gagagi^tgar tac r :: ag :: t::ggrcaacg t .at tee acge: (■■(.! 

carggatigga get toa e acg atttt::teec gtgg::agrgg C'gaaggte:'t ctatng::tat 120 

a-.::.'rqgca: - ae:a'.gtgg:c egtttgcrt: aggaaetert ctgagcgagg gaggaggggg IHO 
et. '.'-r t t: :."C r 1 0 



: 3: 



4'" 1 
4 

ilf.'Ti'j saoians 



<4 00> 401 

atagacagg t tz zt zz g:ta 
attggatcat te:ttaga::a 
cccaagaatg gtttacaeca 



zzztzzagqz agtgtaatag taaaggaaaa gggcaaeagt 6 0 
e^taatraget ggggaaagag ttaattggta aaagtgtact 120 
ag::agagagg ac atg!:-::act gaatggggaa aggga a^'j-rcc 180 



cgtatccata gtcaetgtaa gcateeagta ggcaggaaga tggctttggg cagtggetgg 24 0 
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atgaaag^ag atttgagata c::::agct::cg gaa'jgaggtc atctt::taca ggtt::ttc::t 300 

tcactgagac aatgaactca gggtgatcat t::tcngaggg gctgagaggt g::tt-::rt i^ga 3^.0 

trctca^car c^zi^ztagzt tgg:'crt::tg t::t::agaggg rat::trtaag a irtaggggct 4;:0 

tggiatacan grggccaaaa cgaactagtt ::at':aatggr rtn-agcttg g ::tg atg acg ^\^'0 

tec-: ::a ::rga ::agag 4 05 



< 0 1 0 > 4 2 

< :: 1 1 > 4 3 
<:::ij> DMA 

<jL:. > H :)rno sapiens 



< J 0 ■■") > 

<:;;:i> misc_feat:ure 

<2J j > ( 1 ) ... {4 ^3) 

<2 J i > n - A, T, C or G 



< 4 n 1 ) > 4 ^: 2 
















a :: a- :t g.aa ac 


at a aatc irg:: 


aag 


icac :ar 


a :at aca a ::a 


-o-gg^agga 


aaaaaacaaa 


hO 


aao H gg^grigc 


1 1 acat ga*: r 


c ::t 


gt aa ::ag 


crat ggt 


aaa tt t agat 


g:tt :'tttta 


I ; ' 


t.-:tgc-aagt 


g-gcrtr gga 


r ac 


agag ra r 


a*:-gcgg:tt 


rtggggttat 


3^ttagttta 


1 ^ 'J 




a :: agagca 


c c c 


acrtgg- 


rgggccacgg 




r irtatttaag 


0 4' ■' 


:i ag ':aa ag a 


gt r a ::cagca 


I'ar 


r ta aa ra 


■gt gc at eg a a 


t at-tttct a a 


atatcaaa^gt 


3 i.i 0 


g a g a a a : a a g 


a agg ra a::ar 


aat 


aatgt ca 


t::a5aaagat 


gttaggaagt 


aagga tagtt 


3 0 


gn gr aa vjcz 


tgaggcrga^i 


aag 


tagrccg 


c-ag-ttcan 


ttttttggtt 


ttutgggtag 


42 U 




aa::ag::aaga 


t gt 


gaggtt- 


tgg-r r^tgg 


a 1 1 at ata at 


?gat::at :t 






tga 















;21:i> 1^:. 3 

n > 3^S31 

: J 1 0 > DN A 

r.^ 1 ^ > Hy.TlD 



sap lens 



<40^i> 463 
t rt:gag:t ga 
ccag^tgg:::: 
:a:-:rgtggg 
t:a a agaagg 
:tg a : a :ag :: 
gaatatccga 
cggagggaa: 
age tagcaga 
tta:gtgg :: : 
t a g g 5 i a a t 
ga a g a :: ag 
za agagt a a t 
gtttr 3:aaa 
eta a ac aag a 
caaagat t ::a 
aagt agaaga 
ttgt t tea aa 
tec t a teaga 



ttatagaeat 
:tgt gggtat 
taattaattt 
aatacetgta 
c ga aag tt tg 
ea tggecgaa 
at ttga t aa a 
aga aaeaeet 
ag a aaa gga 
t at gagt -te 
g a a g ate g t a 
at tt a at a aa 
agaat tat tt 
gga agatgaa 
5'3-'3t'5- ^ta 
g:::teet aag 
t aaageett t 
at t ::aaa taa 



t aaggaagat 
1 1 at t agt a a 
ggttat ::::e 
ggaataettg 
gt ggaa a a aa 
agtctggtgg 
at t .-aatgtt 
agggaaat ca 
agae ::t agga 
g t a a a ag a a a 
tggg a g a a a a 
a tt a a agt 1 1 
ataaaag::aa 
gaat attet t 
eecgagteta 
aag teat etg 
gaatt gaaga 
aagga ttatg 



g ::t'gt aa a ga 
agttttaa: g 
-i-zz- ggaga 
atgaggrtge 
: a :: ■: t g a t g a 
aaa.aaaeaee 
t ggaga a agt 
egagt-etge 
igategeatg 
:it et g ag a a 
a a g ia a ta :: z 
t gga aaa. agg 
gtg.'ttaatga 
gtgatteteg 
t atat ■:aaaa 
eetteaagc : 
atgaa ■:aaae 
aagaaaat t :: 



gt ::agtage: 
ata aa ag tt t 
gt:atttt gt 
atttttggeg 
ggetgea: tt 
tgatgagget 
gatatetgga 
a aaagaa aea 
g ga gaaa a aa 
attt aegtgg 
t gt aaa ga rt 
a agat et a ag 
t ta gaggtte 
gagt tttttt 
agtaatggag 
t ge tat tgaa 
at tgagage^a 
t tgggattet 



aeag-:ttgg 
^^gagt ta a^: a 
:-at gggt ^a 
g a aa g aa r le 
tt ggtggaaa 
geateettgg 
■^lagtt tgaat 
tet gaga aat 
■gaaga : a ::a t 
■ ? -J a g aa a ig 
ggat gtgt jg 
itgattg- it 
:"::at ::aga at 



4 

4 X 0 



7 ( ■ 



gagagttttg ^4 0 
ata a at agag ooO 
atg:aaaa:t '-t'. 0 
gat t ::gatgt li'iOO 
gagagtet :t lUbO 
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gtgagactgt 
ataaaataaa 
gcggaatigaa 
aagcagagcc 
tec raaataa 
catcagaacc 
aga ::tgct cc 
aaacaaatgg 
gaacgaaagc 
c agagcct:-:: 
c aaataaagc 
c agaatccaa 
ccgctrcaca 
::aaatggaaa 
cgaaagr tr c 
agc::tcccga 
araaagcmt 
a at ::aaaaca 
1 1 1 ::acagaa 
gtggaaaat r 
aaagagcaag 
tgaaaaagaa 
agt tagagaa 
t catgaaaat 
gotaaaaet g 
tgaggacat t 
agaggaat ::a 
tgagaaca:: a 
agaaattgaa 
ga rat ::aaga 
aaaaatgaat 
tt rtgaag::t 
tctaagagaa 
tcaaatgaag 
tgaa::agcag 
tc a a ::agcaa 
t att irattrr 
attt aattac 

atctttactc 
t a ::-::aatagt 
gaag::-::t a :a 
tg-a-aggat 
t:g:t:t r::: 



ttcacagaag 
tggaaaatta 
agtttctatt 
torggggaag 
agrcttggaa 
c aaacaaa ag 
acagaaggat 
aaaattagaa 
ttctattcra 
::gagaag-:: ra 
cttggaattg 
aca a a aggac 
gaaggatgtg 
at tag aa gag 
tattccaart 
gaagccatct 
ggaattgaag 
aaagaasgtt 
ggatgtgtgt 
agaagat tea 
gga act tcaa 
gttttgtgta 
rc aaaa agt t 
gaaaat tat :: 
gaa at agcca 
aagat 1 1 1 aa 
1 1 aact a aaa 
actt 
:: at r 
:aag 
gtga 



atgctc 
t ::acac 



aaaagt 
gttga: 
caa aggaaat 
aat aca ttgg 
gaagctgaac 
gagtct -tag 
ttagttcatg 
cttgagagga 
a at aaccat t 
tcatgagaga 
aca.actcatg 
crgtgtcaa: 
gacata aaat 
t :: :c at :t a : 
actcaggctg 



gatgtgtgtt 
gaagagtct c 
ccaactaaag 
ccatctgcct 
ttgaaaaat g 
gact atgaag 
gtgtgttt ac 
gggtctcctg 
actaaagc ::t 
tctgcctt-g 
aagaatgaac 
tatgaagaaa 
tgttt accea 
tctcctgata 
aaagccttag 
gccttcgagc 
aatgaacaaa 
gaagaaaat t 
gtac::caagg 
act agcctat 
a a agate act 
ctgaaaa aga 
aa a tggga a c 
tct tac 
cactga 
a aga a a 
gggcat 
ctaaattgaa 
ctagactggc 
aacct g ::ttt 
gtagta :gat 
ccaaaagrct 
tttcagaaca 
acatgt 
atcaga 
cacat a 
aaatgc 
taaaaa 
caagcagt a a 
ctaggagg J- 
agaat actt a 
aacagtgtga 
cct gatgatg 

g 



atga 
aa^ja 
aga a 

: ea 



a t c a 
aat t 
aga a 
aa :: a 
ac-g 



tacccaaggc 
ct aataaaga 
cctt agaatt 
tcgagcctgc 
aa::aaacatt 
a a agt tct tg 
c :: aaggct re 
1 1 a aagatgg 
t agaatt gat 
ag ::ctgccat 
aaa cat t gag 
gt tct tggga 
aggct rcrca 
atgatggttt 
aattgatgga 
ctgcc attga 
eattgagag:: 
cttgggatt- 
::tacacatca 
c aaaaatctt 
gtgaa raa 2g 
aactgtc aga 
aagagrtctg 
aaattgcat g 
c r aataccag 
tgctgaact c 
at at agtggg 
ggaaaaac aa 
ctctgctgta 
rcacat tgca 
atataa raat 
aaaa att aat 
t gcacaaaga 
aaacgaa zaa 
attt ::a a ::t a 
ag::tgacaa r 
t ::at ::t :::t a 
t a t a t a t c a a 
ga aa ::ttctt 
agt J J t ag j a 
t t ttagaaga 
agaat t actt 
::agcaga:: at 



t acacatcaa 
tggtcttctg 
gaaggacatg 
cactgaaatg 
gagagcagat 
ggattctgag 
rc at ::aaaaa 
tctt ::tgaag 
ggacatgcaa 
tgaaatgraa 
age aga t gag 
ttctgagagt 
teaaaaagaa 
tetgaaggct 
catgeaaaet 
aatgcaaaag 
agatcagatg 
t gagagtet :: 
aaaagaaatg 
ggat acagt t 
tacaggaaaa 
ag ::aaaagaa 
cagtgtgagg 
ttgaaaaagg 
gaa aaggaaa 
eagatgaece 
eag::tt aaag 
gaeaaagaaa 
caagaceatg 
ggagatg-tt 
gaggtgetce 
ct ::aattatg 
gae::aargtg 
gat aatgtga 
caa age aaaa 
aaa age aaga 
a.aagag aaaa 
tatgaa aaag 
ttggagaaac 
tCB'Jct tatg 
aaa at t ratg 
gtt ::acgaat 
::at t eaat rc 



eag 
ea a 
rag 



aaagaaatag 
aaggctaect 
caaactttca 
caaaagtctg 
gagatactcc 
agtctctgt g 
gaaat agata 
gctaartgcg 
a rtt teaaag 
a agt rt gttc 
atartcccat 
ctctgtgaga 
at agat aaaa 
e rctgcagaa 
1 1 eaaag- 
tctgttc 
ttccctt 
cgtgagactg 
gat a aaat aa 
cattcttgtg 
atggaacaaa 
at a aaat eac 
ttt rtcacac 
aaat tgr eat 
at aaatactt 
taaaactgaa 
ttetgatagr 
tactagagge 
at r aaattgt 
gtttgcaaag 
at r aac r act 
cinggagatgc 
aa acacagtg 
acaaacaeae 
atat gtgget 
taae aattga 

agaaag raga 
aa raga reag 
t tgaaa at rt 
atttctteet 
t geat a aage 
aaccagaat z 



1140 

12 OM 
iCb!) 

13 2 0 
1 M 0 

14 4 0 
1 5 0 0 
1 S 0 
1 ^ j 0 
1 ^ S 0 
174 0 

1 H ij i j 

IKK 0 

i':oo 
i':^.-o 

2:"i4 0 

2 I M T) 

2 I ;".) 

22 SO 
2 34 0 
2 4 ij U 
2 4': U 
2 S 2 
2 5 8 (j 
2 ^ 4 : ) 
2 7 ;.) 0 
27^0 
2 2 'J 



3 •) 0 

3 i"i 

J 12 0 
3 I ^- 0 

32t 

2 0 Om 
> I'l t., i I 

SUr.1 



<2 10> 4o4 
<211> 1424 
<2 12> DNA 

<2 13> Homo sapiens 



<400> 464 




t::cgagctga tta i^agacac ::aaggaagat 

ctag^tgg::^ ctg;:ggg::at ttantagtaa 

:: a ::gt ggg taa^taacrt ggtcat c cc :: 

tiraaagaagg aarar-tg::a ggaacarrtg 

ctgaca ::ag r cgaaag::t:cg gtggaaaaaa 

gaacacctga cacggcngaa agcctggtgg 

tgjagggaac accrgacaaa at::::aargtt 

agci^agraga a g a a a a :: ::t: agggaaatta 

zr^^jz-j-j2 2 agcaaaa'gga aga::::tagga 

ctagggaaat ratgagccrc gcaaaagaaa 

gaagac::t:ag gaagatcgra rgggagaaaa 

caagagiaar at'i^taataaa ac^taaagttt 

gcccr a raaa agaatcatrt acaaaagcaa 

aaa ::aaga ggaagatgaa gaatattcti 

caaagattca ag':gtgtata cctgagtct a 

aagnagaaga gc^'jc irctiaag aagccatctg 

ccgncc :aaa a aagcct: 1 1: gaactgaaga 

t :: ::ca :: ::aga ar:::aaacaa aaggactatg 

giga gar^ig^ irracagaag gar. gigtgtt 

ataaaaraaa cggaaaatta gaaggtaaga 

aat arctctc taaairigatg aggagggata 

aaacgcaaac ::a*:ggaaaaa aagagaagtg 

z jzz 'jj': 3i^z aga ar atr gagagtigctg 

agar ar g::a agarirrgaga gaaaaaaaaa 

<JI;)> 465 
<J 1 1 > 6 74 
<;:i2.> DNA 

<2 : 3 > HDTiD s apiens 



<4 :):).> 465 






atx-rogagr- 


g ar r acagao 


aocaaggaa g 


gg-r:agcrgg 


co:rgrggg.r 


arrrar ragr 


ra-a — rgrg 


ggra ar ^- aar 


rrggr rate: 


gar '7 a aagaa 


ggaarar :rg 


r.aggaaoac : 


a :'rrga :: a r a 


g-^:gaaagor 


r ggrggaaa a 


aagaa rac^rt: 


ga-:acgg-rg 


aaagoctggt 


ggrg.j^.g.ggjL 


a r ar rrgac a 


aaar tcaatg 


a ragr r agr:a 


ga ag aa aca :: 


ct agggaaar 


arrracgrgg 


agraaaag 


gaagacctag 


a'jr t.aaggca 


aa aa aa aaaa 


aaaaaaaaaa 


a ^iaaaa a aaa 


aa aaaaaaaa 


aaaaaaaaaa 


i laaaa a ia i 


aaa a 




< ' V ) > 4oo 






<;;ll-> 172 J 






<2 1:: > DNA 






<^l?> -> Homo 


sapiens 






150 



gctgtaaaga 


gtcagragrc 


a ragccctgg 


6 0 




agtrttaacg 


araaaagrtr 


t gagt r aa r a 


120 


a r r rt ggaga 


gr ratorrgr 


rratgggtga 


Is : 




argaggctg: 


ar rrttggrg 


gaaagaaca r 


24: 




cacrtgatga 


ggrtgcaror 


trggrggaaa 


A i) ■-■ 




aaaaaacaco 


tgat gagg rr 


g.rarccttgg 


^' 0 


r ^gagaaago 


gao atrtgga 


aagrrrgaar' 






r gagr rrtg: 


aaa aga aa r a 


r rt g agaaar 


4 




agar rgracg 


ggagaaaaaa 


gaag a r aca : 


•■>4 .. 




■r at otgagaa 


ar r r acgtgg 


gr agraaaag 


'■.) ■:. 




a agaaacaoo 


tgtaaagact 


ggargcgtgg 


^ f '. 1. 




rggaaaaagg 


aagatotaag 


at gatt g rat 


7 2 




grgc r aatga 


tragaggtrc 


rc ar ragaar 


7 M ;" 




gr garret rg 


gagtct rr rt 


gagagtr-rr g 


4 ; 




car aroaaa a 


agra at ggag 


ar aaatagag 


a ■■■) 




c :r r caagoc 


tgccattgaa 


atgcaaaacr 


;^ (-■ (■) 




argaacaaao 


at tgagagra 


gat — gsr 


1 02 


0 


aagaaaartc 


trgggatr rt 


gagagr rr rr 


M-- 


0 


r a : r r aagg'r 


t a r arar raa 


a aaga a at a J 


i 14 


0 


a : :grrtrtt 


atrt aaaaar 


ragrrga:rg 


1 2 0 


0 


r r "Jt ctagra 


gorgaaga a a 


art arcr rot 




0 


caat ggtrgr 


aagtt gtatg 


tot ratoag'g 


1 :< 2 


0 


aa aaggagrr 


gaatt art ag 


ttt gaattoa 


L '.i 


0 


a a a a aaaaaa 


a aaa 




4 


4 



atg rrgt a aa 


gagtoagoag 


roaoagroor 


( , I j 


aa agtrttaa 


rgar aaaag r 


trrgagroaa 


a 


: : a r r rtgga 


gag r r arcor 


grrrargggt 


1 ^ 'J 


rgar gaggrt 


grarorrtgg 


rggaaagaa r 


^ 4 ' 1 


aa:arrrgat 


gaggotgcao 


rrttggrgg i 


1 ] [ 1 


gga a aaaaoa 


rrrgatgagg 


rtgoar rot^. 




t r rggagaaa 


grgaoatctg 


ga aagt r rg a 


4 2 2' 


c ao^gagroot 


graaaagaa a 


:ar orgaga a 


4 8!; 


g aagat rgoa 


rgggagaaaa 


aagarga rt j 


4 0 


aaaaaaaaaa 


a aaaaa aaaa 


aaaaaaaaaa 


t-2 > M 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


r '/4 



< 2 2 0 > 

<221> unsure 
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<2?.2> (11) 

<:;::3> n-A,T,-: DT G 

<Jjl> unsure 

<^:2> (1128) 



< 4 i ) > 4 6 6 








n tagt t ag ta 


gaagaaacac 


c-it 'jtgagaa 


att tacgtgg 


c t agcaa aag 


a a J a a ga :: a 


a ::cta gggaa 


at t atg agt t 


ggg-agcaaa 


a ggaa ga :: tt 


aggaagattg 


ctggatgcgt 


ggcaagagr a 


acat ct aata 


agargatrg- 


at gtcct aca 


aaaga at t at 


r'-.:-.:'::at ::ag a 


at t a acaa 


gaggaagatg 


ttgagagttc 


tgcaa agar t 


caagtgtgta 


agar, aaat ag 


agaagt agaa 


gagtctttr a 


aaatg raa a a 


tt ttgtt tea 


aat a aagc tt 


cagarccga- 


gt tec tatca 


gaatccaaac 


ctgagag- 


ttgtgagact 


gt tt t a taga 


a aaaagaaat 


agata aaata 


aatgga aaat 


tgaaggcrac 


ttgcggaarg 


aaagt ttcta 


r. g ::a aact. t 


taaag tagag 


ctt tcgggga 


t g-.:a a aa gr :: 


t gt :: t taaat 


aaagc tttgg 


atg..igat:a-::c 


cccatcagaa 


t ':caaac aa a 


agagtct ^ 


r gagattgtt 


ttatagaagg 


aagaaat aga 


taa a at aaat 


ggaaa attag 


aggctaacrg 


cggaatgaaa 


gr ttctat tc 


aa a .:t!: t caa 


agtagagttt 


t teg aga agt 


aa n agt-rgr 


1 1 : a a at a a a 


gttttggaat 


agaf.: a etc 


at t a gaat tc 


aaacaa aagg 


gt .-t :tgcga 


gattgttt ta 


taga aggat g 


aa .itagat aa 


aat aaatg g a 


aaatt agaag 


cg.-i'.:caaata 


1 1 tctct aaa 


ttgatgagga 


c : ^t a a at 


g t a a a 1 1 atg 


gaaaa aaaga 


a- -aggratt 


gg t a a :: a ga t 


tatattgtga 


aat r^caagat 


attcc aag.ac 


gtgaggaaaa 



ct agggaaat 


t a tgagtc tt 


g taa aag aaa 


6 0 




gaagacctag 


ga agatcgca 


tgggaga aaa 


12 0 


e tg taa a aga 


aa tatct gag 


a aattt a tgt 


1-^0 


e at gggagaa 


aaa agaaa ta 


e :t gt a a a ga 


24 


:") 


a a act aaagt 


tt tggaaaaa 


ggaagat ct a 


3:.' 


■:) 


ctacaaaage 


aagtgct aat 


gat tagaggt 




:.) 


aagaatatte 


ttgtgattct 


tggagttt -t 


42 


■ ) 


t acctgagtc 


tatatatcaa 


aaagt aat gg 


4 m 


■:.) 


agaagttat t 


t gt ttt t aag 


e:tgeeattg 


5 4 


■..) 


t tgaattgaa 


gaat g a acaa 


acat t gaga g 


6 'J 


■j 


a a aaggacta 


tgaaga aaat 


te^ttgggatt 


h ' 


I.) 


aggatgtgtg 


ttt at tc aag 


g:tatatatt 


72 


■ 1 


t agaagagtc 


tc ttaataaa 


gatggt tttt 


'/■:< 


:.l 


ttccaactaa 


agccttagaa 


t tga agg aca 


S4 


1 1 


agttat -tgt 


ctt tgagttt 


g 1 1 act g a a a 


? 


■ 1 


aattgaaaaa 


t gaacaa a t a 


tt gagagtag 






a ggact at ga 


agaaaattct 


tgggataetg 


1 j 


2 0 


atgt gt gt 1 1 


actcaaggct 


geg t at t a a a 




n 


aagggt tt tt 


tggtaaanat 


ggt tttet ga 


L 1 


4.1 


eaaetaaa ge 


cttagaat t g 


atggacat gt 


12 


'1 ■;■) 


tat ttgettt 


tgagttt get 


attgaaatgt 


12 


i- > ] 


t gaagaatga 


a t a aacat t g 


agag tagat g 






a tt at g aaga 


aagttettgg 


gatt ttg aga 


1 ^• 




tgtgttta — 


eaaggetgtg 


cat taaa a ag 


1 4 




gt a aga a t tg 


ttt ttt at tt 


aa a a at t att 




"1 1 1 


aggat a t cet 


etagtagctg 


a agaaaat t a 


lb 


f-'. 1 } 


ga a gtg t a at 


ggteata agt 


tatgtgt -jtt 


1 1 




gt gctgaaga 


ggagttgaat 


tact agt 1 1 a 


1 




t gag aaaa a a 


a aaa aaa aa 




IV 





. 1 > 



46 7 
13 37 
2> DNA 
3 > Hoint) 



; at) lens 



< 4 J J > 4 6 7 
aaaaagaaa: 
tgaaggtt aa 
t g ta aa tttt 
tgta aaagt t 
atgagatact 
agagtttctg 
aagaaatag a 
aggctceetg 



agataaaata aat ggaa a at 
ttgrggaatg aaagtttcta 
taaagtagag ttt 1 1 tgaga 



t gt 1 1 taaat 
ec :^ ateagaa 
tgagaetgtt 
taaa at aaat 



a a ag 
tc ta 
t tat 
ggaa 



eagaatgaaa gttt 



a a taa a 
agaagg 
aat t a g 
tatt t 



tagaagggtt t::t:tgttaaa gat gjt tttt 

tt:: aat taa age ttt agaa ttgatgga:^a 

agt tat ttg t ttt tgag t tt g tc at tga a a 

aat tga aga a tga a taa a ta tt gagagtag 

aggattatga agaaagttet tgggattctg 

at gtgtgt 1 1 ac't t aagget g t ge at ca a a 

aagagtttc: tgataatgat ggttttttga 
caacta aag: 



3 1") I ) 
3M) 
4-,ii 

:ttagaattg atggacatgc 4Bij 



is: 



aaa ::ttt ::aa 
aaaagtct gt 
a'.^atigttcc :: 

aaa::-ggat: 

cagrccattc 

gaaaaatgga 

a.Hgasat saa 

cgagattgac 

a :i at t aggg a 

aa :: 3 act tga 

t^gaatcaggt 

tqaaaaagga 

aaaaggaaaa 

agatgacccc 



agca gagcct 
t :: ::aaat a aa 
ttcagaatca 
ga-t gttt-a 
aat aagtgga 
tt gtgaaaga 
aca aatga aa 
ate a ^ agtta 
1 1 1 aaacc aa 
ag a at t agga 
acaggctrtc 
ttctcacact 
aattgrcatg 
taaat acttt 
tcgtgrc 



ctcgagaagt' 
g-:ttggaat 
aaac a aaaga 
cagaaggatg 
aaatt agaag 
gcaagggaac 
aagaagtttt 
g aga a :: :: aaa 



ga agaa 
a ga at 
a gaat 
catga 
:t aaa 
gagga- 



gaga 
gaag 
aag 
a atg 
^tgg 
att a 



tat ttgtttt 
t ga aga at ga 
•^'?g -tgaaga 
tgtgtgtatt 
att ta a tt ag 
1 1 1 aa aaaga 
gtgt attgaa 
a a gt t a a at g 
a gag a aga a a 
agcagt at ag 
at at agaat t 
a aaat t atct 
a aat ag tea t 
agat t t taaa 



tgagcct gtt 
acaaacat tg 
aaattct tgg 
taaggttata 
■t tt at taaaa 
tea ttgt gaa 
aaagaaattg 
ggaa t aagag 
tgecgatata 
gaaagagtt a 
gaagagtgt a 
ct tacatgaa 
act gaaatac 
aga a aag aat 



attgaaatgc 54.) 
agagt agat c '■..")■) 
gatt ttgaga h^'.-^) 
c at ca aaa a g ^.i-) 
atcttggata 7^:.) 
caacgtacag 
1 1 aga a g t a a 
ct ttgtagtg 
t taaatgaaa 
gaagtgaaat i:hO 
gaaagtaatt 1 14 0 
aattgcatgt 12 MO 
taatatcagg IJvO 
get gaactt t 1 3::0 
13 37 



<J.10> 468 

<J11> 2307 

<^12> DNA 

<2 1 3 > Hdtid 



3 ap L^ni 



<400> 46 S 
attg agag ta 
ttgggattet 
tat: ae at t aa 
tggt tttttg 
gat ggaeatg 
eat tgaaat j 
gagagtagat 
ggattetgag 
a t at eaa a a a 
tttt, rtgaa^ 
ggat: atg :aa 
tgaaatgtaa 
a g t a gat t a g 
ttet gagagt 
t ta aaaa gaa 
1 1 1 g g a t a t a 
a eg t. a e agga 
aga a'geaa a a 
etgtagtgtg 
atg: tgaa a a 
t^gga^aagg 
ttt t agat g i 
gggtagttta 
taagataaa g 
gta t a aga t : 
geaggagatg 
aat gaggtgt 
aat tt t aat t 
agaga teaa t 



gat gagat ae^ 
gagagt ttet 
aaa ga aat ag 
aagg :taa tt 
eaaact tt c a 
ea aaagt tt g 
gagat att tt 
agtet ttgtg 
g a a a t a g a t a 
ttt t:ttgea 
aett teaaag 
aagtetgttt 
at gttetttt 
et tegtgaga 
atgg ataaa a 
gtt tattttt 
aaaat ggaae 
gaaat aaaat 
aggtttet ta 
agg a i attg t 
a a 3 a a a a t a 
1 1 rt i aaa tt 
aa gtt tt gat 
a aat a ttaga 
at gat taaat 
et tgt ttgea 
t te at eaae t 
atg taggaga 
gtgaaacaea 



t : 1 1 at t aga 
gtgag aetgt 
at aa a at a aa 
gtggaatgaa 
aag tagagc e 
t te ta a at aa 
:: ateagaat : 
'^■■J'^ct gt t te 
a a at aa at gg 
gaatga a agt 
tagagettc: 
:aa at aaagt 
ragaattaaa 
:tgt tte aca 
t aagtggaaa 
gtgaaagage 
aaatgaaaaa 
ea t agt t aga 
:att : at gaa 
:atg ttaaaa 
::ttt gaggat 
^aaa gagga a 
i g tt g a gaac 
g g ta ga aat t 
tgtgae at ta 
a agaaa aatg 
a ::tt tetgaa 
tgct-tt aag a 
gtgteaaatg 



at 1 1 a a ae aa 
t tea t agaag 
tggaaaatta 
a gt tt tt att 
1 1 tegagaag 
agtett ggaa 
eaaaeaaaag 
acagaaggat 
a a a at t agaa 
ttttatttta 
egaga ageea 
tttggaattg 
a:aaaagaat 
gaaggatgtg 
at ta ga agat 
a a ggga a ttt 
g a agt tt tgt 
ga ace a a a aa 
a atg a aaatt 
et gga aat ag 
attaagattt 
t : a 1 1 a a 1 1 a 
a : a a t g 1 1 : a 
g aat t a t a t t 
a ga a a a a gt t 
aatgt tgatg 
get taaagga 
gaaaataeat 
aaggaagetg 



aa gga t t at g 
gatgtgt gtt 
gaagggt tte 
c t aa ttaaag 
eeatetge tt 
1 1 gaag aatg 
ga ::tat g aag 
gt gt gt 1 1 ae 
gagttt tttg 
a ::t aa ag t :t 
tetgeetteg 
a agaatga ae 
gtt gaagaa a 
tgtgtae tta 
1 1 aa tt ag t : 
taaaaagat t 
gt aetga aaa 
gtt aaatggg 
at ttttta:a 
te a : a tt ga.a 
t aaaagaaaa 

^ s ^ ?a 3 - 3 - - 
tt t tt a aat t 
at t tt aga tt 
a agaa t ^tg : 
tgagtagtat 
aat :ea a a ag 
tggttt t aga 
aa ^aeatgta 



aa g aaagt 1 1 
t ae tea agge 
tt gt t a aaga 
t :tt agaatt 
t tgageetg- 
a a t a a a t a 1 1 
aaagtt tttg 
ee aagg ttae 
at aat gatgg 
tagaattgat 
ageetgeeat 
aa a : att gag 
att :ttggga 
agg tt a t at: a 
t.at taaa a at 
a 'Jt gt gaa ta 
agaaaet gte 
aat aagag tt 
t g a aa at t ge 
aeae ta at a^t 
g a a^: g tt g aa 
t :ta at at a gt 
ga agga a a aa 
ggettttgtt 
ttt : tat att 
gatatataae 
eetaaaaatt 
a tatgeaeaa 
teaa aaegaa 



^4 ■■ 1 
3 1'.l > ) 



T ^, ■: 1 
54 1 

i 

6 t U 

7 t : I 
'7 y. 

4 : :■ 

.-^ 

^;. . 1 

It^i. 
It'h".. 

1 : 4 ■. 
i: N'" 



1 . 1 
14';' 

ItlM 
If M 
Ibtl 

16 81] 
1740 
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?aagataatg t^aacaaaca cact'gaa::ag ::aggagtcti' tagat::agaa attattt::aa 1800 

eta ::aaagr a aaaatatgtg gi^ctiraacag caact agttc atgcaoataa gaaagctga:: I860 

aacaaaag::a agataacaat tgatatt^at •:t^::ttgaga ggaaaatgira a ::atc atct :: 1,^20 

ctaaaagaga aaaatgagga gacattta^t t acaacaac :: ati:::aaaaaa ::::gtatacat 1?8 

raaiatgaaa aagagaasgc agaaacagsa aa ::t: ::ar.gag aga::aag::ag n aagaaact t 2 0*1 

::ttctggaga aaraacagac cagatctrca :t:a^aactc acg^taggag g::cagr^rta 2 10i 

g::acca i-'i^c t atgt.tgaaaa t::ct accaat a ^tcc gtgtc ascajaacac ccattttaga 2If:.i 

aga a aa Hit :: atgatttirtr c :::: ga ag ::t ai^agarataa aataaragtg cgaagaatta -;':22(; 

•::ttgt:t-:acg aar:.gcataa agctgcacag gattcccatc tacrctgatg atgcagoaga 22 8 0 

::at ^at r ca a t::r:ia::caga ac::tcg: 23Ci7 



<210> 


b 9 




























<21l> 


^ 5 0 




























< ^ i. . , > 


PRT 




























<21."H > 




sap lens 
























<2 2 > 






























<j2 1 > 


■ insure 


























<2 2 2 > 


- UO) 






























>v a a = 


Any 


Amino A' 


: id< 


221 > 


uns 


ure 














< "■ ^ > 


■■42,^) 




























< 2 2 S > 


Xaa = 


An;^^ 


AmiH':) A' 


:id< 


221> 


unsure 














< 2 2 2 > 


i522) 




























<^2 3 > 


Xaa ^ 


Any 


Am in' I) A< 


rid 




















<•; oo> 






























Mr^r Se 


r t^r:) 


Ala 


L''j''S 


Glu 


Thr 


Ser 


Glu 


Lys 


Phe 


Thr 


Trp 


Ala 


Ala 


Lys 








5 










10 










15 




Gly Ar 


Pro 


Arg 


Lys 


lie 


ALa 


Trp 


GLu 


Lys 


Lys 


Glu 


Thr 


Pro 


Val 


Lys 






2 0 










25 










3 0 






Thr Gl 




Val 


A La 


Arg 


Val 


Thr 


Ser 


Asn 


Lys 


Thr 


Lys 


V,a 1 


Leu 


Olu 




3 5 










4 0 










45 








Lys Gl 


/ Arg 


Ser 


Lys 


Met 


lie 


Ala 




Pro 


Thr 


Lys 


G lu 


Ser 


Ser 


Thr 


5 










5 5 










bO 










Lys Al 


a Ser 


Ala 


Asn 


Asp 


Gin 


Arg 


Phe 


Pro 


Ser 


Glu 


Ser 


Lys 


Gin 


Olu 










7 0 










7 5 










8 0 


GiU Asp GIj 


G L1..1 


Tyr 


Ser 


^Oys 


Asp 


Ser 


Ara 


Ser 


Leu 


Phe 


Glu 


Ser 


Ser 








85 




















0 5 




Al.a Ly 


/ lie 


Gin 


Val 


■Oys 


He 


Pro 


Glu 


Ser 


11 e 


Tyr 


Gin 


Lys 


Val 


Met 






100 










10 5 










110 






Glu 11 


- Asn 


Arg 


Glu 


Val 


Glu 


Glu 


Pi'O 


Pro 


Lys 


Lys 


Pro 


Ser 


Ala 


Phe 




115 










120 










125 









Lys Pr'.-i Ala He Glu Met Gin Asn Ser Val Pro Asn Lys Ala Phe Glu 



1 3 0 

Leu Lys Asn Glu 
145 

Ser Lys Gin L';,^s 



Cys Gl'j Thr Val 
1^0 

Gin Lys Glu I le 

195 

Lys Asp Gly L^'-u 
210 

Thr Lys Ala Leu 
225 

Pro Gly Lys Pro 



Val Prc^ Asn L\'S 
2k0 

Asp 'jlu Lie Leu 
2 75 

Ser Trp Asp Ser 



Gys Leu Pro Lys 
305 

Lys Leu Gl\i G;y 



Gly Me- Lys Val 
340 

Gin Thr Phe Lys 
Ala r le Glu Met 

5 7 

Asn i:^Iu Gin Thr 
385 



135 

Gin Thr Leu Arg 
150 

Asp T^/r Glu 31u 
16 5 

Ser G In Lys Asp 



Asp Lys lie Asn 

200 

Leu Lys Ala Thr 
215 

Glu Leu Lys Asp 

2 30 

Ser Ala Phe Glu 
245 

Ala Leu Glu Leu 



Pro Ser Glu Ser 
28 0 

Glu Ser- Leu t2ys 
2 95 

Ala Xaa His Gin 

3 10 

Ser Pro Val L^^^s 
325 

Ser He Pro Thr 



Ala i31u Pro Pro 

Gin Lys Ser Val 
375 

Leu Arg Ala Asp 

3 90 



154 



140 

Ala Asp Pro Met 
155 

Asn Ser Trp Asp 
170 

V:il Gys Leu Pro 
185 

Gly Lys Leu Slu 



Gys Gly Met Lys 
220 

Met Gin Tnr Pne 
235 

Pro Ala Thr jIu 
250 

Lys Asn Glu Gin 

2 S 

Lys Gin Lys Asp 



Glu Thr Val Ser 

3 00 

Lys Glu lie Asp 
315 

Asp ijly Leu Leu 
33 0 

L\'S Ala Leu Glu 
345 

Glu Lys Pro Ser 



Pro Asn Lys Ala 
380 

Glu He Leu Pro 
3 9 5 



Phe Pro Pro Glu 
160 

Ser 51j Ser Leu 
175 

Lys Ala Thr His 
190 

Glu Ser Pro Asn 
2 05 

Val Ser lie Pro 



Lys Ala Glu Pro 
24 0 

Met Gin Lys Ser 
255 

Tlir Leu Arg Ala 
2 70 

Tyr Glu Glu S-^r 
2." 5 

(3 1 n Lys Asp Val 



L\'s He Asn Gly 
3 2 0 

Lys Ala Asn Cys 

335 

Leu Met Asp Met 
3 5 0 

Ala Phe Glu Pro 

3 6 5 

Leu (3iu Leu L\'s 



Ser Glu Ser L:;'S 
4 ■ j 0 



Gin Lys Asp Tyr Glu Glu Ser Ser Trp Asp Ser (31u Ser Leu Gys Glu 
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4 05 410 415 

Thr Val Ser Gin Lys Asp Val Cys Leu Pro Lys Ala Xaa His Gin Lys 
420 425 430 

Glu lie Asp Lys lie Asn Gly Lys Leu Glu Glu Ser Pro Asp Asn Asp 
435 440 445 

Gly Phe Leu Lys Ala Pr(D Gys Arg Met Lys Val Ser lie Pro Thr Lys 
450 455 460 

Ala Leu Glu Leu Met Asp Met Gin Thr Phe Lys Ala Glu Pro Pro Glu 
465 470 475 480 

Lys Pro Ser Ala Phe Glu Pro Ala lie Glu Met Gin Lys Ser Val Pro 
485 490 495 

Asn Lys Ala Leu Glu Leu Lys Asn Glu Gin Thr Leu Arg Ala Asp Gin 
500 505 510 

Met Phe Pro Ser Glu Ser Lys Gin Lys Xaa Val Glu Glu Asn Ser Trp 
515 520 525 

Asp Ser Glu Ser Leu Arg Glu Thr Val Ser Gin Lys Asp Val Cys Val 
53 0 53 5 54 0 

Pro Lys Ala Thr His Gin Lys Glu Met Asp Lys lie Ser Gly Lys Leu 
545 550 555 560 

Glu Asp Ser Thr Ser Leu Ser Lys lie Leu Asp Thr Val His Ser Cys 
565 570 575 

Glu Arg Ala Arg Glu Leu Gin Lys Asp His Cys Glu Gin Arg Thr (^Ly 
580 585 590 

Lys Met Glu (31n Met Lys Lys Lys Phe Cys Val Leu Lys Lys Lys Leu 
595 600 605 

Ser Glu Ala Lys Glu lie Lys Ser {31n Leu Glu Asn Gin Lys Val Lys 

o i- u b J. J o Z u 

Trp Glu Gin Glu Leu Cys Ser Val Arg Phe Leu Thr Leu Met Lys Met 

625 630 635 640 

Lys rie lie Ser Tyr Met Lys lie Ala Cys 
645 650 



<210> 4 70 
<211> 228 
<212> PRT 
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<.^13> Homo sapiens 
<400> 470 

M^.t Ser Pro Ala Lys Glu Thr Ser Glu Lys Phe Thr Trp Ala Ala Lys 
5 10 15 

Gj.y Arg Pro Arq Lys lie Ala Trp Glu Lys Lys Glu Thr Pro Val Lys 
2 0 2 5 3 0 

Thr Gly Gys Val Ala Arg Val Thr Si^r Asn Lys Thr Lys Val Leu Glu 
3 5 4 0 4 5 

Lys Gly Arg Ser Lys Met He Ala Zys Pro Thr Lys GLu Ser Ser Thr 
5 ij 5 5 b 0 

L\'s Ala Ser Ala Asn Asp Gin Arg Phe Pr^j Ser Glu 3~?r Lys Gin GLu 
f" 5 7 0 7 5 8 0 

Glu Asp Glu Glu Tyr Ser Zys Asp Ser Arg Ser Leu Phe Glu Ser Ser 
8 5 9 0 9 5 

Ala Lys He Gin Val Cys He Pro Glu Ser He T/r Gin Lys Val Met. 
100 1-15 110 

Glu He Asn Arg Glu V.al Glu Glu Pro Pre: Lys Lys Pro Ser Ala Phe 
115 120 125 

Lys Pro Ala He illu Met (^In Asn Ser Val Pro Asn Lys Ala Phe 'llu 
1.:.0 135 14 0 

Leu L;^\s Asn Glu Gin Thr Leu Arg Ala Asp Pro Met Phe Pro Pro i^lu 
14 5 150 155 16 0 

Ser hys GLn Lys Asp Tyr lOlu Glu Asn Se:r Trp Asp" Sr-r Glu Ser Leu 
165 170 175 

Gys (^lu Thr Val Ser Gin Lys Asp Val Cys Leu Pro Lys Ala Thr His 
180 185 190 

Gin Lys Glu He Asp Lys He Asn Gly Lys Leu Glu Giy Lys Asn Arg 

195 200 2(i5 

Phe Leu Phe Lys Asn Gin Leu Thr Glu Tyr Phe Ser Lys Leu Met Arg 
21 (j 215 220 

Arg Asp He Leu 
225 



<210> 471 
<211> 154 
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<.'^12> PRT 

<J:l.';> HomiD sapiens 



<.::::> unsure 
<;::2> (14 3) 

<l:L'':-> Xa.'i ^ Any Amino Acii 
<4;mi> 47 1 

Me*. Arg Leu His Pro Trp Arg Lys Glu His Leu Thr Gin Leu Lys Ala 
5 10 15 

Trp Trp Lys Lys His Leu Met Arg Leu His Pro Trp Trfi Lys Glu His 
2 0 2 5 3 0 

Leu Thr Arg Leu Lys Ala Trp Trp Lys Lys His Leu Met Arg Leu His 
3 5 4 0 4 E 

Pro Trp Trp Arg Glu His Leu Thr Lys Phe Asn Val Trp Arg Lys Arg 
5'0 55 6 0 

His Leu Glu Ser Ser Asn Ser ijln Gin Lys Lys His Leu Gly L;^^s Leu 

70 75 8 0 

A:~q Val Leu Gin L-^^s L^^s His Leu Ai~g Asn Le^u Arg Gly Gin Gin L^^^s 
85 '^^0 :^5 

Glu Asp Leu Gl'^^ Arg Ser His Gly Arg L^^^s L;^^s Met Thr Gin Leu Ai'g 
1 0 0 1 5 110 

Gin Lys Lys L^'s L^^s Lys Lys Lys Lys L^^^s Lys Lys Lys Lys L;^^s Lys 
115 • 120 11.5 

L\'s Lys Lys Zjys Lys hys Lys Lys Lys hys Lys Lys L^^^s Lys L;^'s Lys 
:5.i 13 5 14 0 

L;;,^s Lys L^^^s Xaa Lys Lys Lys Lys Lys Lys 
145 150 



0> 4 72 

> 4 6 f > 

> PR^l 

> HorK.) sapiens 



unsure 
<:222> ;329) 

<: 2 2 3 > Xaa = Any Am i no Ac i d 



<4U(.i> 4 72 
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Met Ser Pro Ala Lys Glu Thr Ser Glu Lys Phe Thr Trp Ala Ala Lys 
5 ]- 0 15 

31y Arg Pro Arg Lys lie Ala Trp Glu Lys Lys Glu Thr Pro Val Lys 
20 25 30 

Thr Gly Cys Val Ala Arg Val Thr Ser Asn Lys Thr Lys Val Leu Glu 
3 5 4 Ci 4 5 

Lys jly Arg Ser L^^s Met: lie Ala Cys Pro Thr Lys Glu Ser Ser Thr 
50 55 bO 

Lys Ala Ser Ala Asn Asp Gin Arg Pne Pro Ser Glu Ser Lys Gin Glu 
6 5 70 7 5 8 0 

jlu Asp Glu Glu T>'r ri';?r Gys Asp S-^r Ai'g Ser Leu Phe Glu Ser Ser 
8 5 9 0 9 5 

Ala Lys lie Gin V5il Cys lie Pre- Ciu Ser He Tyr Gin Lys Val Met 
100 105 110 

Glu He Asn Arg Glu V:il Glu Glu Fro Pro Lys Lys Pro Ser Ala Phe 
115 12 0 12 5 

L^'S ?r<:) Ala He Glu Met Gin Asn Ser Val Pro Asn Lys Ala Phe Glu 
13^1 135 140 

Leu Lys Asn Glu Gin Thr heu Arg Ala Asp Pro Met Phe Pro PrD Glu 
14 5 Iv-O 155 HO 

Ser Lys 3 In L'_^^s Asp Tyr Hu Glu Asn Ser Trp Asp Ser Glu Ser Leu 
L:5 170 175 

Gys (^lu Thr Val Ser (3Ln hys Asp V.^l C:^'s Leu Pro L-^'s Ala Thr His 

180 1-5 i:h 

Gin L^^s Glu Lie Asp Lys He Asn (}ly L^'s Leu Glu Glu Ser Pro> Asn 
H5 200 205 

Lys Asp Gly Leu Leu Lys Ala Thr Gys Gly Met Lys Val Ser He Pro 
21 :. 215 220 

Thi- L^':-:' Ala Leu Glu Lr-u Lys Asp Met Gin Thr rTie Lys Ala GLj Pro 
22z 2.: 0 2 35 240 

Prci (31y Lys Pro Ser Ala Phe Glu Pro Ala Thr Glu Met (3 in Lys Ser 
245 250 255 

Val Pro Asn Lys Ala Leu (31u Leu Lys Asn Glu Gin Thr Leu Arg Ala 

260 265 270 



Asp jlu lie Leu 
2 75 

Sor Trp Asp Thr 

290 

Cys heu Pro Lys 
3;i5 

Lys ijeu Glu Gly 



Gly Met Lys Val 

.3 4 0 

Gin Thr Phe L-/s 
3 55 

Ala rie Glu M^-^t 
370 

Asn '3Iu G^ln Thr 
3 8 5 

Gin Lys Asp* T;/r 



Thr Val Ser G^n 
4;:0 

Glu I Le Asp' L\'S 
43 = 

?l:e Lys Asn His 
4 50 

lie Leu 
4 5 




Pro Ser Glu Ser 
230 

Glu Ser Leu Gys 
295 

Ala Ala His Gin 
310 

Ser Pro Gly Lys 
325 

Ser He Pro Thr 



Ala Glu Pro Pr-o 
3^. 0 

Gin Lys Ser V:il 
375 

Leu Aro Ala Asp 

3 90 

Glu Glu Ser Sei" 
4 0 5 

Lys Asp Val Cys 



He Asn (31y Lys 
4 4 'J 

Leu Thr Lys 'Tyr 
4 55 
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L\^s Gin L;/s Asp 



Glu Thr Val Ser 
300 

Lys Glu He Asp 
3 15 

Xaa Gly Leu Leu 

330 

Lys Ala Leu Glu 
345 

G 1.U Lys Pro Ser 



Pro Asn Lys Ala 
380 

Glu He Leu Pro 
3 05 

Trp Asp Ser Glu 
413 

Lou Pro L\^s Ala 
425 

Leu Glu GLy Lys 



Phe Ser Lys Lii^u 
4 60 




Tyr Glu jlu Asn 
28 5 

Gin Lys Asp Val 



Lys He Asn Gly 

320 

L^^s Ala Asn C^^s 
335 

Leu Met Asp Met 

350 

Ala Phe Glu Pro 
365 

Leu Glu Leu L^_^^s 



Ser Glu Ser Zys 
4 00 

Ser Leu Gys Glu 
415 

A La His I J In L^^^s 
430 

Asn Arg Phe Leu 
44 5 

Met Arg Lys Asp 



<210> 4 73 
<.:ll > 445 
<212 ■> ?RT 



<400> 473 

hys Glu He Asp Lys He Asn Gly Lys Leu Glu Gly Ser Pro Val Lys 
5 10 15 



Asp Gly Leu Leu Lys Ala Asn Gys Gly Met L^^'S Val Ser He Pro Thr 
2 0 2 5 3 0 
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Lys Ala Leu Glu Leu Met Asp Met Gin Thr Phe Lys Ala Glu Pro Pro 

3 5 4 0 4 5 

Glu Lys Pro Ser Ala Phe Glu Pre* Ala lie Glu Met Gin Lys Ser Val 

5 C' 5 5 0 

Pro Asn Lys Ala Leu Glu Leu Lys Asn Glu 51n Thr Leu Arg Aid Asp 

6 5 7 0 7 5 aO 

Glu lie Leu Pro Ser Glu Ser Lys Gin Lys Asp T;^^r 51u Glu Ser Ser 

8 5 -^O .^5 

Trp Asp Ser Glu Ser Leu Gys Glu Thr Val Ser Gin Lys Asp V.hI Gys 

100 105 110 

Leu Prc> Lys Ala Ala His i^Ln Lys Glu lie Asp Lys He Asn Gly Lys 

115 ILO 125 

Leu Glu Glu Ser Pro Asp Asn Asp Gly E'he Leu L^^s Ala Pro Gys Arg 

1 3 G 13 5 14 0 

Me: Lys Val Ser lie Prj Thr Lys Ala Leu Glu Leu Met Asp Me^ Gin 

14 5 15 0 155 IhO 

Thr Phe Lys Ala Glu Pr j Pro Glu L'/s Pro Ser Ala Phe Glu Pro Ala 

16 5 17 0 17 5 

lie Glu Met Gin Lys Ser Val Pro Asn L;;^'s Ala Leu Gl.u Leu Lys Asn 

1 8 0 1 - E. 19 0 

(Olu Gin Thr Leu Arg Al ^ Asp Gin Met Fhe Pro Ser Glu Ser Lys (^I n 

1,:^5 2 01; 2 05 

Lys Lys Val Glu Glu Asn Ser Trp Asp Ser (Olu Ser Leu Arg Glu Thr 

210 :;m. 5 L 2 0 

Val Ser Gin Lys Asp Val Gys Val Pro Lys Ala Tlir His Gin Lys Glu 

225 23^) 235 24 0 

Met Asp Lys lie Ser Gly Lys Leu Glu Asp Ser Thr Ser Leu S^'-r L\'s 

2 4 5 2 E 0 2 '■■ 5 

He Leu Asp Thr Val His S-r G^^'S Glu Arg Ala Arg Glu Leu Gin Lys 

26 0 26 5 270 



Asp His Gys Glu Gin Arg Thr Gly Lys Met Glu Gin Met Lys Lys Lys 
275 28 0 285 



Phe Gys Val Leu Lys Lys Lys Leu Ser Glu Ala Lys Glu He Lys Ser 
290 2'^5 300 
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Gin Leu 21u Asn 31n Lys Val Lys Trp Glu Gin Glu Leu Gys Ser Val 
3' 15 310 315 320 

Arg Leu Thr Leu Asn Gin Glu Gl.u Glu Lys Arg Arg Asn Ala Asp lie 
325 330 335 

Leu Asn Glu Lys lie Arg 31u 31.u Leu Gly Arg lie Glu Glu Gin His 
34 0 34 5 3 50 

Arg Lys Glu Leu Glu Val Lys Gin Gin Leu Glu Gin Ala Leu Arg lie 
355 3^:.0 365 

Gin Asp rie Glu Leu Lys Ser V:il GLu Ser Asn Leu Asn Gin Vsl Ser 
370 375 380 

His Thr His Glu Asn Glu Asn ^r/r Leu Leu His Glu Asn Gys Met Leu 
3 -.5 3 90 3 95 400 

L'/s Lys 31u He Ala Mez Leu L'/s Leu :^lu He Ala Thr Leu Lys His 
4 05 410 415 

Gin T^/r Gin Glu Lys Glu Asn Lys Tyr Phe Glu Asp He Lys He Leu 
420 425 430 

l.ys 31u Lys Asn Ala 31u Leu Hn Met Thr Pro Arg Ala 
4 r 5 4 4 0 4 4 5 

<2:0> 474 

<211> 3865 

<2:2> DMA 

•■:213> HoTij sapien 



<:2..1> mise^featjre 
.:L.:2 > (2448 ) ...(26 31) 

<2.. 3 :> 184 bp insert jf B726P 3pli::e fDrm 
<4:)0^ 474 

tce-gagctga ttaeagaca: caaggaagat g::tgtaaaga gtca g age'c a r-agi^cz-xgg 60 

■::tag::tgg::: ctgtgggrar ttattagtaa agtrt:':aatg a::aaaag::tt tgagccaara 126 

: gt ggg taart3a::et ggt^at^^cc a::c^tggaga g:: rat :'t gc ::: at g ggtga 1^6 

tcii:igaagg aar3t::tg::a g g ii ^ a :: :: t g :it g :i g g tt g :: atrcttggvg gaaagia::^:: 246 

::t ?a a :: a g tga3ag:ttg grggaaaaaa :;ac-:tgatg^ ggrtgra:::'c ttggtggsaa 6'i6 

gaararetga t^a::gg:tgaa ag::ttggtgg aaaaasrari' tgatg^ggi't ge^ at i' ::t tgg jiij 

tggagggaa: atttgacaaa attcaatgtt tggagaaagt gacatrtgga aagt t tga ac 42ij 

agtt ageaga agaaaratct ag-ggaaatta tgagt::ttgt aaaagaaa::a t::tgagaaat 4 ^ ij 

ttairgtggc:: ag::aaaagga aga::ctagga 3gatcg::atg ggagasaasa gaag^rarat 540 

- - ^GGG'^ ^31 tatgagt::ct gtaaaagaaa :atttgagaa attta:gtgg gragtaaaag EnO 

gaagatctag gaagatcgca tgggagaaaa aagaaatacc tgtaaagart gg^tgrgtgg 6f- 0 

caagagtaac atctaataaa aetaaagttt tggaaaaagg aagatctaag atgattgcat 720 
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gtc::taraaa 
zca aaca a g s 

aa^gta^ja ag a 
■zt gctc^aaa 
zcz ra g a 
■gr.gagactg- 
acaaaataaa 
:g:-g-gaat-gaa 
aagcagagc :: 
c a a a c a a 
::at ::agaat : 
aga::tgcctc 
aaataaatgg 
g^ atga aagt 
cagag:ctcc 
:aaa::aaag: 
:: a g a accc aa 
ctgtztrcaira 
t aaatgga a a 
z gaaagtt" : 
ag--r.:::cga 
at ^aajzczz 
aatcaaaa^^a 
i:*:tca^agaa 
gt ggaaaatc 
aaagagraag 
rgaaaaagaa 
agcc a ga g a a 
a::::aagaaga 
zagjdiagaaz 
crcccagaac 
aja::t:a!:ga 
^::arg:taaa 
a-tttgagga 
c g a a a g a gg a 
z^jzz gaga a 
agg^a gaa at 

rr g-.ga-at: 

aaagaaaaat 
:a::tr cctga 
az^-z aag 
a 5tgt :: a a at 
a I' a I' 1 g a a : ' a 
gg:tr :aa:a 
r t gatatt :: a 
agacattc 
cagaaa ::aga 
c zagaz-zzzz 
atcttacc aa 
t ::ctgaag z z 



agaat ratct 
ggaagatgaa 
agtgt gt ata 
gc rccct aag 
t aaagc::ttr 
at :: :: aaa aa 
tttacagaag 
t gg a aaat ta 
agttttt att 
tccggggaag 
agtttrggaa 
t aa a t aaaag 
a tagaaggat 
aaaattagaa 
1 1 tt att tea 
cgagaagcca 
ttr ggaattg 
a taaaagga t 
gaaggat gtg 
att agaagag 
t att t taa tt 
ga agc tacct 
ggaatc gaag 
a aa gaasgtt 
ggargrgtgt 
a gaa gat 1 1 a 
ggaattt^aa 
grrtrgtgta 
z za aaa a gt t 
agagaagaga 
tgaagagcag 
acaagatar a 
a aatgaa aat 
a ^tgga a at a 
■z att aagat t 
at :attaatt 
a : aatgct z 
t ga at t a t a-t 
aagaaaaagt 
ga atgttgat 
agt t taa agg 
a g a a a at a ta 
g a i g g a a g t *: 
g^aggagt tt 
gr aatt agtt 
tttt tttgag 
1 1 at a ataac 
a a a tt : atga 
att-t at aact 
tagt ttgtgt 
ta :agatat a 



ataaaagcaa 
gaat att ctt 
cctgagttta 
aagc t acctg 
gaattgaaga 
aagga:t atg 
gatgtgtgrr 
gaagagt^tt 
■z ::aa tr a aa g 
■ttatttgtct 
r tga aaaatg 
gatt atgaag 
grgtgtttac 
gggtcttttg 
a tt a aagctt 
t.ttgtcttcg 
aagaatgaa : 
tatga ag aaa 
tgttt attca 
tct : ::tgat a 
aaag t :tt ag 
gt-tttgagc 
a atg a at aaa 
gaagaaaatt 
gtatt jaagg 
a tt ag::tt at 
aa a gat t a rt 
ttgaaaaaga 
aaat ggga a :: 
aga a atg t :: g 
:: at a gg aa a'g 
gaat t ga aga 
t at tt tt t a : 
gttata:tga 
tt aaaagaaa 
aaaaggg t at 
at'ttttaaat 
zat t :^t a ga :: 
taagaatct g 
grgagr agta 
aaat : taa aa 
ttggttttag 
g a a t a t a t g 1. 
t a g a t :: a g a 
a t g a r a t a 
aggaaaatg- 
tattt aaaaa 
gag at aagc a 
■tatgttagga 
■taa tagaata 
aaataacagt 



gt g ttaatga 
gt gattttcg 
tat at t aaaa 
c ttt t aagc t 
at gaa t aaac 
aa gaa aat tc 
tarccaaggt 
ctaataaaga 
c ttt a gaat t 
tcgagcctgc 
aa iraaacat r 
aaagttcttg 
c t aaggct re 
tt aaagatgg 
t a gaat tga t 
agcctgctat 
aaa :att gag 
gtt :ttggga 
aggct r trt a 
at gatggttt 
a at t gatgga 
ctg:cattga 
cartgagagt 
cttgggattc 
ttacatatta 
z a aaa at ttt 
gt gaa t aa tg 
a a :tgt caga 
aa jagrt :tg 
a t a t a 1 1 a a a 
a gt ta ga agt 
gtgr agaaag 
atgaaaat tg 
aa ta tc^aa^ a 
aga at g::tga 
::t t a at at ag 
tga aggaaaa 
tga=tt-tgt 
rtt 1 1 1 a : at 
cgat -at at aa 
g:ttaaaaat 
a a t a t grata 
a *: t a a a a t g a 
aattatttta 
a^aaagrtga 
a a tat cat tt 
a :'cgt atat a 
gtaagaaa tt 
ggctagtctt 
tttattttag 
gtgaagaatt 



tcagaggt t c 
gagt tt tt 1 1 
agta at ggag 
tg teat tg a a 
attgagag r a 
ttgggatt tt 
t acac at t a a 
tggtctt ttg 
gaaggacatg 
cact gaaatg 
gag age a gat 
ggattctgag 
rcatca aa aa 
tctt rt gaag 
gga tatg t a a 
tgaaatg t aa 
agt aga tga g 
tt ttgagagt 
tea aaaagaa 
tetgaaggrt 
tatgtaaatt 
aatge a aa ag 
agat tagat g 
tgagagtt: t 
a a a agaaatg 
ggatae^agt t 
t ae agg aa aa 
age aaaaga a 
eagtgtgaga 
t g a a a a a a 1 1 
gaaac a a ta a 
t aattt gaat 
tat gtt gaaa 
c tagga aaag 
a :t 1 1 a gat g 

araagaeaaa 
t gt a t aaga :j 
tgeaggagat 
taatgaggtg 
r aat tte^aat 
a ag aga 1 1 a a 
a t a ag at a a t 
a r t a t a a a g t 
t a a t a a a a g t 
e rta aa agag 
t taatat'g a a 
ttttttggag 
agcatea tet 
aagaa aa at t 
a tttgtteac 



tc ate agaat 


7 ^ tl 


jagag^^^^g 


ft 4 . ) 


at a a at aga g 


-J .1 


a ^gea a aa t !_ 


^ -^^ i") 


ga, .gaug^ 




g ag agt tttt 


1 ■') ^ I'l 


aaa g a a a t a g 


1 1 J ■ 1 


aaggrt attt 


1 ■■■ ■ 1 


t a a a r 1 1 1 e a 


± ■ .1 


caa a agt c t g 




g a g a t a 1 1 e e 


1 -'I " -J 


agt rtetgt g 


1 -t -i 0 


gaaatagat a 


1 D ) { 1 


g tt aa ttg tg 




a 1 1 1 1 e a a a g 


1 ^> e (J 


a agt e t gt 1 1 


1 ! ) 


a t a ^ _ a r 


1 "7 J ■ 1 


ct ttgtgaga 


1 M 1 1 1 ) 


a tagat a aaa 


1 ^ f i.l 


re tt ge a ga a 


1 .'O't 


tt raaagrag 


1 ) t- '-J 


1 1 1 g 1 1 r e a a 


^.11 'i 


tt tt rtt rag 


^ J- -■ ■- 


-?t35'3-^-tg 


— ^ ■■ 


gat a aaat aa 


2 J. 2 ■■ j 


eatt rttgtg 


1 


atg gaa ra a a 


^ : -i 


a t aaaar .ra r 


2 4 0 1.1 


1 1 g a r 1 1 1 a a 




agggaagaat 




e 1 1 g a a't ag g 


2. ""i^ '■) 


^ag gt t . t-^ 


'i ■.' 


a ag ^aa att g 


' '/')■) 


ga aa^a t aaat 


' ' 7 ■ ) 


arrrtaaaar 


^ M ^ ' 1 


aaa^tt rtga 




J i a a ^ zi .. - j 


i_ ^ "Tl ■ ' 


rat ^ateaaa 




grttgtttgr 




e t e rat e^a a e 




^a:_ g ^mgga g 




rgt gaaae a t 


'.^ 2.4 .■■ 


gt g aae \a a r 




a a a a at it gr 




a a g at a ae a a 


't t ' 


aaaaatgagg 


4 M 1 1 


a a agag aaag 


/; 4 i.i 


aaa raa raga 


t- ■■") i"i 


tatgttgaaa 


> L 2 ( 1 


tatgattt rt 


3 7^(1 


gaattgcat a 


3 7 r-, Ci 



163 



aagctg^aca ggattcccat ctaccctgat gatgcagcag acatoattca at::caa::cag 3840 
aatctcg::cc t gt ::a-::r rag gccgg 3865 

<210> 475 

<;;ll> 1302 

<212> ?RY 

<^13> Homo sap i en 

<22 0> 

<221> VARIANT 

<222> '.!)... {1.002 ) 

<22 3> Xaa - Ally Amino Acid 

<4O0> 4 75 

Mot Ser Pro a:.3 Lys Glu Tnr Ser Glu I^ys Phe Tnr Trp Ala Ala Lys 

1 5 10 15 

G\y Arg PrD Arg lo/s He Ala Trp Glu Lys Lys Glu Thr Pro Val Lys 

20 25 30 

Tnr Gly Cys Val Ala Arg Vsl Thr Ser Asn Lys Thr Lys Val Leu Glu 

3 4 0 4 5 

Lys Gl\' Arg Ser" Lys Met He Ala Cys Pro Thr Lys Glu Ser Ser Tnr 

5 '.) 5 5 b 0 

Lys A. a Ser Ala Asn Asp Gin Arg Phe Pro Ser 'jIu Ser Lys Gin 31u 
b5 70 75 SO 

Glu As;"' jIu G1.: Tyr Ser Gys Asp Ser Arg Ser Leu Phe jIu Ser Ser 

8 5 9 0 95 

Ala Lys He Gin Val C^'S He Pro Glu Ser He Tyr Gin Lys Val Met 

K'O 105 110 

Glu II- Asn Arg Glu Val Glu Glu Pro Pro Lys Lys Pro Ser Als Phe 

115 120 125 

Lys Pr-: Ala He ':;iu Met Gin Asn Ser Val Pro Asn Lys Ala Phe Glu 

1;::; 135 140 

L--U Lys Asn Glu 'Oln Thr Leu Arg Als Asp Pro Met Pne Prc) Prj Glu 
145 150 155 IbO 

Sei- Lys Gin Lys Asp Tyr Glu Glu Asn Ser Trp Asp S^-r Glu Ser Leu 

165 170 175 

G^'S Glu Thr Val Ser (01 n Lys Asp Val :ys Leu Pro Lt'S Ala Thr His 

HO H 5 I 

Gin Lys Glu He Asp Lys lie Asn Gly Lys Leu Glu Glu Ser Pro Asn 

H'5 200 2:) 5 

Lys Asp Gly Leu Leu L^^'s Ala Thr Gys Gly Met Lt'S Val Ser He Pro 

2 1 : 2 1 5 22 0 

Tnr L;^t-^ Ala L^:'-.. 'llu Lr-u Lys Asp M-t 'lln Tnr Phe Lys Ala lOlu Pr^') 
2 ^ ^ 2 0 2:5 240 

Pro Gly L;^'s Pro Ser Ala Phe Glu Pro Ala Tnr lOlu M.-t Gin Lys Ser 

245 2.^ 3 25^ 

Val Pro Asn Lys Ala Leu Glu Leu Lys Asn Glu Gin Thr Leu Arg Ala 

260 2^:o 270 

Asf' Glu He Leu Pro Ser (jIu Ser Lys Gin Lys Asp T^yr (Olu Glu Ser 

2 7 5 2 8 0 2 b 5 

Ser Trp Asp Ser i31u Ser Leu Gys (Olu Thr Val Ser Gin L'^-s Asp Val 
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290 295 300 

Cys Lew Pro Lys Ala Xaa His Gin Lys Glu lie Asp Lys lie Asn Gly 

305 310 315 320 

Lys Leu Glu Gly Ser Pru V;il Lys Asp Gly Leu Leu Lys Ala Asn Cys 

325 3 30 3 35 

Gly Mer Lys Val Ser lie Pro Thr Lys Ala Leu Glu Leu Met Asp M^^t 

340 345 350 

Gin Thr Phe Lys Ala Glu Prci Pi'o GIu Lys Pro Ser Ala Phe 21u Pro 

3 5 5 3 0 3 n 5 

Ala lie Glu Met Gin Lys Ser Val Pro Asn Lys Ala Leu G-lu Leu Lys 

37;") 375 380 

Asn Glu Gin Thr Leu Arg Ala Asp Glu lie Leu Pro Ser Glu Ser Lys 

3^5 3 :^ 0 3 5 4 0 0 

Gin Lys Asp Tyr Glu Glu Ser Ser Trp Asp Ser 3Iu Ser Leu Gys 31u 

4:j5 410 4 15 

Thr Val Ser Gin Lys Asr* VhI Gys Leu Pro Lys Ala Xaa His Gin Lys 

4 2 0 4 2 5 4 3 0 

jlu 11-^. Asp Lys lie Asn Gly Lys Leu Glu Glu Ser Pro Asp Asn Asp 

43^ 440 445 

Gl^^ Phe Leu Lys Ala Pr'O Gys Arg Met Lys Val Ser lie Pro Thr L^'S 

4 5 2 4 5 5 4 b 0 

Ala Leu Glu Leu Met Asp Met Gin Tlir Phe Lys Ala Glu Pro Pro Glu 

4o5 470 475 4^-0 

Lys Pr-j Ser Ala Pne Glu Pro Ala lie Glu Met Gin Lys Ser V:tl Pr-? 

4^5 4:^) 4':^5 

Asn Lys Ala Leu Glu Leu Lys Asn Glu Gin Thr Leu Arg Ala Asp Gin 

5 0 0 5 0 5 5 10 

Met Ph^ Pro- Ser Glu Ser Lys Gin Lys Xaa Val Glu Glu Asn S-^r Trp 

515 520 525 

Asp Ser Glu Ser Leu Arg G-lu Thr Vai Sei' Gin Lys Asp Val G\'S V.nl 

5 3 0 5-5 54 0 

PiX' Lys Ala Thr His Gin Lys Glu Met Asp Lys He S^r Gly Lys Leu 

54 5 550 555 5'..0 

Glu Asi'i Ser Thr Ser Leu Ser Lys lie L-ju Asp Thr V.tl His S^^r Oys 

565 570 575 

Glu Arg Ala Ai"g Glu Leu ^lln L;,^s Asp His Gys Glu G\n Arg Thr :^ly 

5s 0 58 5 5 V] 

L^^^s Met Glu Gin Met L^j^'S l//s L^^'s Phe Gys Val Leu L\^s L\^s Lys L-ui 

5 9 5 'L\0 b 0 5 

Ser Glu Ala L;/s Glu lie Lys Ser (3Ln Leu Glu Asn 'lln Lys Val Lys 

6 1 ■■ i *5 15 b 2 0 

T^-p (llu Gin Gi\.i Leu Gys Ser Veil Arg Leu Thr Leu Asn (^In Glu Glu 

'J ^ 5 o 3 :) 3 5 54 0 

Glu Ly.< Arg Arg Asn Ala Asp lie Leu Asn 'llr: Lys lie Arg Glu Gl.u 

5 4 5 bee 5 '.: 5 

Leu Gly Arg lie Glu Glu Gin His Arg L'^^'S Glu Leu i3lu Val L;^'S Gin 

5 b 0 5 6 5 6 7 0 

Gin Leu Glu Gin Ala Leu A:r-g lie Gin Asp He (31u Leu Lys Ser Val 

675 fh-O 685 

Glu Ser Asn Leu Asn Gin Val Ser His Thr His Glu Asn Glu Asn T^^^r 

6 90 695 701] 
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Leu Leu 


His 


Glu 


Asn 


Gys 


Met 


Leu 


L^^S 


Lys 


■olu 


lie 


Ala 


Met 


Leu 


L'/s 




7 05 








7 1 C) 










715 










-1 n 




Leu -jIu 


lie 


Aid 


Thr 


Leu 


Lys 


His 


'j in 


Tyr 


'J in 


jiU 


Lys 


G iu 


Asn 


Lys 










72 5 










/ '^^ U 










/ i 5 






TsT Phe 


'jlU 


Asp 


lie 


Lys 


I ie 


Leu 


L>^s 


0 Lu 


Lys 


Asn 


A 1 -A 

Aia 


■a iu 


Leu 


'j in 








7 4 0 










74 5 










75 0 








Met Thr 


Leu 


Lys 


Leu 


Lys 


J iu 


•j 1 .1 


S er 


L U 


TLir 


Lys 


Arg 


A 1 

Aia 


Ser 


■J ^n 






7 5 5 










1 2> 0 










76 5 










T^/r Ser 


Gly 


G In 


Leu 


Lys 


Val 


L e^ u 


1 1. e 


A L a 


jrlU 


Asn 


Thi" 


Met 


Leu 


Thr 




7 7 0 










lis 










78 0 












Ser Lys 


Leu 


L'^^^s 


Glu 


Lys 


Gin 


Asp 


L^'S 


G 1 u 


He 


Leu 


Glu 


Ala 


Glu 


lie 




7'^5 








7 0 










7 95 










8 Ci Ci 




Glu Ser 


His 


His 


Pr D 


Arg 


Leu 


Ala 


Ser 


Al a 


Val 


Gin 


Asp 


His 


Asp 


Gin 










8 0 5 










8 10 










815 






I : e Va I 


Thr 


S-r 


Arg 


Lys 


Ser 


Gin 


Glu 


Pro 


Ala 


Phe 


His 


lie 


Ala 


Gly 








8 2 0 










8 2 5 










8 3 0 








Asp A La 


Gys 


Leu 


Gin 


Arg 


Lys 


Met 


As n 


Va 1 


Asp 


Va 1 


Ser 


Ser 


Thr 


I le 






8 ?■ 5 










8 4 0 










8 4 5 










Tyr Asn 


Asn 


Glu 


Val 


Leu 


His 


Gin 


Pr'i) 


Leu 


Ser 


Glu 


Ala 


G Ln 


Arg 


Lys 




8 50 










8 55 










86 0 












S--.r Lys 


Ser 


Leu 


Lys 


He 


Asn 


Leri 


Asn 


Tyr 


Ala 


Oly 


Asp 


Ala 


Le a 


Arg 




S^- 5 








370 










375 










8 8 C) 




GLu Asn 


Thr 


Leu 


Val 


Ser 


G Iu 


H i s 


Al a 


G Ln 


Arg 


Asp 


Gin 


Arg 


Glu 


Thr 










9 8 5 










8 0 iO 










8 35 






Gin Cys 


':;in 




L^^s 


G 1 J 


Ala 


G lu 


H i s 


Met 


Tyr 


Gin 


Asn 


G Lu 


Gin 


Asp 








3 0 










i 0 5 










310 








Asn Va L 


/iSn 


L'_^'3 


His 


Thr 


G 1 u 


G In 


(0 In 


0 lu 


Sf'r 


Leu 


Asp 


21n 


Lys 


Le a 






;^ 15 










92 0 










325 










Phe Gin 


Leu 


Gin 


S e r 


Lys 


Asn 


Met 


Trp 


Leu 


GLn 


Gin 


Gin 


L-,Ma 


Val 


His 




030 










9 ?5 










94 0 












A La His 


Lys 


Lys 


Aha 


Asc> 


Asn 


Lys 


Ser 


Lys 


1 1 e 


Thr 


He 


Asp 


lie 


His 




3 4 5 








^^5 0 










3^5 










3 K -J 




Phie Leu 


■:;iu 


Ar'g 


Lys 


Mec 


Gin 


H i s 


\l i s 


Leu 


Leu 


Lys 


Glu 


Lys 


Asn 


G 1 u 










0 f: ■ 5 










3 70 










375 






GLi lie 


Phe 


Asn 


Tyr 


Asn 


Asn 


His 


Leu 


L'^'S 


Asn 


Arg 


lie 


T^/r 


Gin 


Tyr 








3 8 0 










y T 










r) * U 








Gl.u Lys 


'llu 


Lys 


Al a 


Glu 


T h r- 


ijr 1 U 


Asn 


Ser 


















;i^5 










I . 'J u 




















<::L0> 47 
































<::li> 35 
































<:.;: 12 > DNA 






























<.il2 > HiyU'-j 


s at.' ien 


























<4 00> 47 
































aggtcr.jc 


'^'^ ' 


gaaa 


:g:. tag g 


z ac:cc 


M:aae 


t ';aagt' 


rc ra 


gg:x 


-caggc a 


tctt 


tcetg 


6 C 




-ttgg^cca 




-agt.: 


:cagg 


c^c 


ctggagc 


aagtgcr 


ag c 


tact 




121 




a aga 






sa'::r c 


:ctgg 


c :t 


cac 


attt 


ct-tgtgt 


ga t 




cae^ t 


i8(: 




tg 


:: ::a(:' 


z zc-^ca gtgggaaagg 


c ::a 


cectaga 


aagaagre 


eg c 


tgge 


accea 


24 r 


taggaagggG 






c aggaagggcc 


aggace 


agaa 


ccttgcce 


ac ggcaactgcc 


3 0 C 


ttcctg::ct :: 


tzcc 


:ttcct -2^ 


rtctgctct 


tgatctgtgt 


tt::aataaat taatgt 


3 5t 
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<210^ 477 

<J11^ 1876 

<J12> DNA 

<'!13> Hdttid sapien 



<40:) - All 

argU':::t5cg gatraggatt tggtgggcg? gc::ttcag::t gcatct ^ggc ctgcggg::cg 60 

cgc-::'-:cggcc g::tgctgcat caczqccqcz ccctaccgcg gratct::ctg ::taccg::gg- 120 

crca.::cgggg g:t-:ggcag -caragcgtg -gcggaggc- trcggg-rgg -t--cg:gga l-.O 

rgca/^c-tcg g:ta:rgctr cggggg-gtg tj-gggrirrs gt-c-cca^g -ac:acca-: 240 

g*:.gr.-:ggtca a^gagag::cr ret i^acgrc:: ::t :: a a :: ::t gg agatcgam: rasrgcgcag ."v:"iO 

rgcgrgsag: aggaggagaa ggag::agacc :i agt ::cctc a acagcaggtic cgc ggcct t^:^ 36 0 

a*:::gacaagg cgcgct ccct ggagragcag aacaaaccg:: cggagara^a gccgcagtt-:: 420 

c :iC'-.::igaacc gcgagngrtg ccagagcaac ccgga gc :: tgtctgaggg 3cac ::gag 4^0 

a-i.— grgg- gggagg::ga gcgcgtggag g:cga:ag-g ggagg-cggc ---agag-tt 540 

a:i:::-irgt:g: aggaggtgrt ggaggg:ta- aagaagaagr acgaggagga ggttrrtctg 6oO 

a gag 73 ac ag ctgagaa::ga gt t cgt ggcc ::::gaagaagg acg^ggactg zqz-2'i--^-z2Z-z 660 

7g-::aagccag acctggaggc caacgcggag g : :: rtigat c :: aggagatcga etc c-::tg agg 720 

r^jg :.:cgr aggaggagat ccgc ac cctc ■::agccg::aca cct cagacac zz 22jzqqriz ^^-j 

grcaagctgg aiaaragccg ggac ::tgaac ac^ga::tgca :: "ac g ga gactaagg:a ^.-^0 

::ag'-,at:ga-:g aratcgrca: --g-ag::gg g--gagg-:rg ag-=-tggca r-g-agcaag -00 

rgaaggr:a: ggtgatragg ::acgggg aga ccr^g-^ccg ca::aaggag O^'.O 

gag:i*:::aa*:g agctgaaccg c atga::-:: r a a aggcc ga :: gg ccgaggtgga gaatgri'aag 1020 

tgc.:agaac- ccaagc'-gga ggccgcggtg g-tcagtccg agcagcaggg rgaggcagco 10.^0 

c^oa^t:garg cc :g rt g :aa gotggc-:gag c-ggagggcg c-::^.g-agaa ggcjaagcag 1140 

ga-a-ggr-t g-^cgarrag ggagtarcag gaggrgarga a-c--aag = z ggg^^::-ggar 12:"':) 

a^-gagat7g --a-^tarag gcg^-rgrcg gaggg-gagg ag::agagg-t atg-gaagg: 12^-.0 

a-.tgggg-tg t gaac gt: g tgtcag-agc --^-ggggcg gggt-gcgrg cggggai'c:^ 1320 

r ^c-:r gt-rag g-^:ccggrc agtgaorggc agcgi-tgca gcgccccgtg caa-gggaac 13^0 

9' g-accggcrt gcgrgcg--c tgrgg-caa*: cgaaracca- c-grggaggg 1440 

ggt^-crg-g gcgtggg-t: ctgtgg-at-: ag:t:::-rgg gtgtggggt:: t':g:gg::ag- 15^:0 

ag ::*.:gr rgga aatgttaggc arrc::aact: aagt :: :: r a gg ccrcaggcar ct re :: ::tgc r Ij^'.ij 

c:g-.:-ttg-t -ggr^-ato- ag-:ragg.:g ---ggagcaa gtgctcag-t a-ct-t-ctg 162m 

ca::::vtgaaa ga :: : rote :: :: actc ::t gg :: a : at ^lecc crgtgcg a*: r C2-z2a2Zfzt 

ggg ^'t'g-::-:: ao rc ac agt ggg aaagg a::::tagaa-a gaagtci^gcc ggo a^i^c ::at a 174ij 

g^aa^gggg-rc icaggagrag gaaggg:cag ga :: :: agaac :^ tcgcr racgg caa::tgrctt 18 -i;- 

c ".'t'g ":c*: :t :: :^m*:::rtrr t::*:g:t:ttg atctgegttt raataaatea atgtagrcaa 18Li3 

aaaaaaaaaa aaaaaa 1876 



<2 10> 4 78 

<::i : . 605 

12 . ?RT 
<2 1 > l^o'nc s ien 

<40'l> 478 

Met Thr Cys Gly Ser Gly Phe Gly Gly Arg Ala Phe Ser Cys lie Ser 

15 LO 15 

Ala Cys Gly Pro Arg Pro (31y Arg Cys Gys lie Thr Ala Ala Pro Tyr 

2 0 2 5 3 0 

Arg igiy lie Ser Gys Tyr Arg i:;iy Leu Thr Gly Gly Phe Gly Ser His 
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3E-) 

Ser Val Cys -jly 
5 0 

P/r Arg Ser '^ly 

V::il S-r Val Asm 

PrD A^,n Ala -jln 
10 0 

Leu A.-m Ser Ar::f 
115 

Gin -J In Asn Lys 
1 ^0 

'jlu Cys Cys Cln 
145 

Thr L-u Arg Arg 

Ala Ser Clu Le'i 
ISC' 

L\^s Pyr CIu -3 la 

1 ^5 

Val A La Leu Lys 
2:0 

Leu Clu Ala Asn 
225 

Arg Leu '^^-r 2 L 

Thr Srvr Val Val 
2b 0 

:y3 lie lie Ala 
275 

Ser Arg Ala Slu 

2:^0 

L^-^ Ala Thr Val 
]05 

Clu He Asn Clu 

Clu Asn A] a Lys 
34 0 

Ser Glu Gin '2 In 
3 5 5 

A La Gin Leu Gl-.i 
3" ] 

Leu L^e Ar^g GT.i 
3 8 5 

He GLu tie Al.a 

Leu Gys Glu Gly 
420 

Gly lOly Val Val 
435 



4 0 

Gly Phe Arg Ala 

55 

Gly Val Gys Gly 
70 

Glu Ser Leu Leu 
85 

Gys Val Lys Gin 

Phe Ala Ala Phe 
12 0 

L--U Leu Glu Thr 
1:5 

Ser Asn Leu Glu 
150 

Gi.u Ala Glu Gys 
I-.5 

Asn His Val Glri 

G^:u Val Ser Leu 
2 0 0 

Lys Asp Val Asf> 
2 15 

Val Glu Ala Leu 
2 30 

Giu Glu lie Arg 
245 

Val Lys Leu Asp 

GtIu He Lys Ala 

2 ^ 0 

Ala Glu Ser Tr-p' 

2 ?5 

[ i e Arg His (J ly 
31 0 

Leu Asn Aig Met 
3 2 5 

=Zys Gin Asn Ser 

Gly Glu Ala Ala 

3 ^: 0 

G:.y Ala Leu (Un 

3 7 5 

T;.'r Gin Glu V.H 

30 ] 

Thr Tyr Arg Arg 
4''5 

He (21y Ala Val 

Gys Gly Asp Leu 
440 



Gly Ser Cys Gly 
60 

Pr-:) Ser Pro Pro 
75 

Thr- ?r3 Leu Asn 
0 0 

Glu Giu Lys <.Hu 
10 0 

He Asp Lys Val 

Lys Leu Gin Phe 
14 0 

Pr-:) Leu Phe Glu 
155 

Vai Giu Ala Asp 
17 0 

Glu Vai Leu 'Olu 
1 8 5 

Arg Ala Thr Ala 

Cys Ala T^^r Lr:u 

2 2 i- 

He Gin Glu He 
235 

He Leu Gin S-r 
2 5 0 

Asn Ser Arg A^-p 

2 't 

Gin Tyr Asp Asp 

P/r .Arg Ser Lys 
3'"iO 

(Olu Thr Leu Arg 
3 15 

He (-7 in Arg Leu 
>3 0 

L;/s Leu Glu Ala 
34 5 

Lrru Ser Asp Ala 

L\'s Ala L^'s Gin 

3 ^- 

Mr-t Asn S-r Lys 
3:^5 

L^i^u Leu GLu Gly 
4 10 

Asn Val Cys Val 
4 2 5 

Cys Val Ser Gly 



4 5 

A2-g Ser Phe Gl^^ 

Cys He Thr Thr 
SO 

Leu Glu He Asp 

95 

'Oln Il-e Lys Ser 
liu 

Arg Ph--! Leu Glu 
125 

T^^r Gin Asn Arg 

Gly Tyr He Glu 
16 0 

Ser Gl^y Ayg Leu 
175 

'Oly Tyr I//s Lys 

19:' 

Glu Asti Glu Ph-:- 
2 05 

Arg Lys Ser Asp 

Asp Pir: L'fiu Ara 
2 4 0 

His He Ser Asc^ 
255 

Leu Asn Met Asp 
27-1 

He Val Thr Arg 
L "^5 

■ :^/3 Glu Olu Me*:. 

Arg Thr Lys Glu 
32 0 

llnr Ala Giu Val 
3 3 5 

2\ia Vai Ala <Oin 
3 5 .) 

Arg Cys Lys Leu 
::0 5 

Asp Me*. Ala Cys. 

Ljeu Gly Leu A--;p 

4 I ) 

Glu Glu Gin Arg 
415 

Ser Ser Ser Arg 
43 0 

Ser Arg Pro Val 
445 
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Thr Gly Ser V:il Cys Ser Ala Pro Cys Asn Gly Asn Val Ala Val Ser 

4 50 455 46 0 

Thr (^ly Leu ^ys Ala Pro Cys '^ly Gin Leu Asn Thr Thr Tys Gly jly 
465 4 70 475 4S0 

Gly Ser Gys 3Iy V^l Gly Ser Cys Gly lie Ser Ser Leu jly Val Gly 

485 490 435 

Sor Cy-' Gly Ser Ser Gys Arg Lys Gys 
500 505 



<210> 473 
<::ll> 221 
<212> DNA 
<213> HomiD sapiens 



<220 > 

<221> misc_f e iCure 

<:222 > ( 1 ) . . . (221) 

< 2 2 3 > n - A , T , G or G 



<400> 47 9 

ggtrcattcc ttr.cctogog tnggggrttc 
tocgatcaaa ag^a::oacoa tcttracctt 
tcagaaga^a gggcaoagoc atrgccttgg 
ctggtc^c':t gocaagtttc (^cagccactc 



tctgtgtcag cgagcctcgg tacactgatt 60 

gacttttcag ggaattactg aactttcttc 120 

cctcacttga agggtctgoa tttgggtcct 18 0 

gagggagaaa t 221 



